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INTRODUCTION 


The Green Line Partners (“GLP”) Design Team has reviewed in detail 
the RFP requirements for Additive Option #1 — Addition of Station 
Canopies to All Stations. GLP’s design meets these requirements with 

an aesthetically pleasing canopy design that will be installed at each 
station, replacing the weather shelters included in the base proposal. 
The canopy design will feature a single row of steel columns with the 
roof pitching to the center of the platform to rainwater leaders integrated 
into the columns and connected to the track area drainage system. This 
design will avoid draining the water at the platform edge. The edge of the 
canopies will extend slightly beyond the edge of the platform, ensuring 
adequate cover for boarding passengers, as well as for those waiting on 
the platform. 


The canopy structure will also be used to support light fixtures, 
speakers, the public information system, and other equipment. The use 
of metal decking spanning between the arms of the canopy structure will 
be ideal places to conceal lighting and conduit. 


1A 
APPROACH 


GLP’s design approach for the canopies focuses not only on aesthetics, 
but also includes passenger comfort and safety, efficiency of pedestrian 
movement, and durability of the canopy materials. The proposed form 
of the platform canopy, to be installed at each station, is an elegant 
T-shaped structure that consolidates the canopy structure, platform 
amenities, and rainwater collection to the middle of the platform, 
thereby opening up the edge for passenger movement and maximizing 
accessibility clearances for persons with disabilities using the platform. 


PASSENGER COMFORT 





The Customer Assistance Area (“CAA”), which provides benches, 
signage, maps, and accessible waiting areas, will be covered by the 
canopy instead of being out in the open per the base platform design. 
The platform canopy will cover the full length of the platform and will 


extend over the platform edge into the track area by 5% inches, thereby 
ensuring maximum coverage during extreme weather events. 


SAFETY 





The center column system allows for obstruction-free viewing along the 
entire length of the platform, providing passengers with visual access to 
the main entrance as well as the second means of egress. This design 
also allows complete visual access for the train operators, providing for 
safe boarding and alighting movements. 


EFFICIENCY 





All station amenities and services are clearly organized along the canopy 
line or attached to the canopy structure. The placement of these items 

is consistent with other stations included in the Green Line Extension 
Design Build Project (“GLX Project” or “Project”), making it easy for 
passengers to find information, purchase tickets, and sit to wait for a 
train. 


DURABILITY 





The Massachusetts Bay Transportation Authority (““MBTA”) design 
standards employ long-lasting, durable materials that withstand not only 
the abuse from everyday use, but the effects of weather as well. The 
platform canopies will employ similar materials; the canopy frame will be 
galvanized and painted steel, and the roof will be galvanized and painted 
metal decking finished with flat seam aluminum roofing panels. 


DESIGN CRITERIA AND THE ADDITIVE OPTION 





The addition of the platform canopies provides complete overhead 
coverage for the entire length of the platform, but there will be limited 
wind/weather protection. The CAAs will provide some wind protection, 
but this protection occurs at one location on the platform and is limited 
to 15 feet. 


CHANGES FROM TECHNICAL PROPOSAL 





The addition of the platform canopies results in the following changes to 
the base scope of work: 
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> The removal of the weather shelters at each station. The base scope 
of work for all stations except Lechmere include three weather 
shelters. Lechmere, which ts built out to the full 300-foot platform 
length, was scheduled to receive four weather shelters. 

> The removal of the aluminum poles, arms, and light fixtures 
associated with the weather shelters. 

> Installation of conduit for lighting, communications, closed circuit 
television (“CCTV”) etc., will be installed overhead in the canopy 
structure instead of below the platform slab per the base scope. 


1.8 
PRELIMINARY BASELINE SCHEDULE 


The installation of platform canopies is not expected to significantly 
extend the Project Baseline Schedule. Constructing the canopies will 
eliminate the early utility work that would have been required without 
them. The current schedule anticipates roughly five work days to 
install the weather shelters at each station. The time anticipated to 
install proposed canopies would be roughly 15 work days per station, 
excluding Lechmere Station, where it would take roughly 25 days to 
complete. 


SCHEDULE IMPACT ASSESSMENT 





Although the addition of the canopies will require additional time to 
perform work in their specific locations, it is not anticipated that these 
activities will have any impact on the final forecasted completion date of 
the Project. 


1. 
DRAWINGS 


The platform canopy drawings included in the proposal demonstrate our 
understanding of the Additive Option scope and the needs of the MBIA. 
The drawings show that our proposed design meets or exceeds the 
requirements of the Technical Proposal. A description of the drawings 
and their number series is as follows: 


A500 SERIES — PLATFORM CANOPY PLANS (7 SHEETS) 





Scale 1/16”=1’-0” 


These drawings show the extent of the station canopies, confirming that 
they run the full length of the platform. 


A600 SERIES — PLATFORM CANOPY SECTIONS (1 SHEET) 





scale 1/2”=1’-0” 


These drawings show that the form of the station canopies is similar to 
the concept sketch issued with Additive Option #1, that the edge of the 
canopies will extend beyond the platform edge, and that the canopies 
and equipment affixed to them will be easily maintainable, and can 
accommodate the future platform elevation increase without being 
removed or replaced. 


A700 SERIES — PLATFORM CANOPY DETAILS (3 SHEETS) 














scale 1/2”=1’-0” 


These drawings show the constructability of the canopies and the 
integration of lighting and other equipment. 
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INTRODUCTION 


The GLP Design Team has reviewed in detail the RFP requirements for 
Additive Option #2 — Addition of Elevators to Stations Proposed for New/ 
Additional Elevators. A total of four new/additional elevators and two 
new staircases are required per Additive Option #2; the location of these 
elevators and stairs Is as follows: 


> Lechmere Station — Provide one additional elevator adjacent to the 
original elevator and noted as “Future Elevator” in Exhibit 2B. 


> Gilman Square Station — Provide one additional elevator and 
staircase from the School Street Bridge to the northwest end-of- 
platform access to this station. 


> Magoun Square Station = Provide one additional elevator adjacent 
to the elevator required in Volume 2. 


> Ball Square Station — Provide one elevator and staircase from the 
Broadway Bridge to the southeast end-of-platform access to this 
station. 


GLP’s elevator design meets all the requirements of the Technical 
Provisions (“TP”), Additive Option #2, the Massachusetts Board 

of Elevator Regulations 524 CMR, and the MBIA Guidelines and 
Standards. The stations will employ Machine-Roomless (“MRL”) 
elevators and the towers will feature a steel tube frame with glass infill 
panels the full height of the tower. The elevators are a critical part of the 
design and are a key element in each station’s accessible path, providing 
direct access from the station entrances at street level to the platforms 
for persons with disabilities. 


As described herein and shown on the technical drawings, our elevator 
design will enhance not only the station aesthetics, but the passenger 
experience as well. 


2.4 
APPROACH 


The elevators feature prominently in the design of the stations, and 
because of their height the towers are landmarks within the station and 
visible on approach from adjacent streets. This visibility is important 
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because it promotes the fact that the station is accessible and the path 
to the platform used by disabled persons is just as important as the 
path used by non-disabled passengers. This is further reinforced by the 
direct route one takes to the elevators after entering the station. At most 
stations, the path to the elevator from the entrance Is clear, direct, and 
free from turns. 


The MBTA is committed to providing equal access to its transit system 
and installing elevators at its stations is a key initiative of the MBTA/ 
BCIL Settlement Agreement, which ensures the T make “improvements 
to equipment, facilities, and services that will enhance accessibility for 
people with disabilities while improving service for all T passengers.” 


The Technical Provisions (“TP”) require accommodations be made in 
the Project for future construction including the vertical relocation of 

the platforms to 14 inches above top of rail. This work entails adding 

a 6-inch thick topping slab to the existing platform to accommodate 

the Type 9 light rail vehicles (“LRVs”). This raising of the platform height 
shall not impact the elevator landings, so as part of this Project, sloped 
portions will be provided to transition between the elevator landings and 
the platforms. 
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The installation of the additional elevators does not forfeit any key design 


criteria or requirements of the TPs. 
CHANGES FROM TECHNICAL PROPOSAI 


The impact of Additive Option #2 on the TPs includes work at the 
following stations: 














> Gilman Square = The addition of the elevator at the Gilman Square 
Station replaces the ramp structure on the west side of School Street. 


2.B 
PRELIMINARY BASELINE SCHEDULE 


The current duration to install a single elevator is 47 work days. It is 
anticipated that this duration will be required for each additional elevator. 


Additive Option 2 


Addition of Elevators 
to Stations Proposed 
for New/Additional 
Elevators 
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This duration includes 25 work days of testing and inspection, which, in 
locations with multiple elevators, would occur concurrently with other 
elevators. 


SCHEDULE IMPACT ASSESSMEN? 


Although the addition of the elevators will require additional time to 
perform work in their specific locations, it is not anticipated that these 
activities will have any impact on the final forecasted completion date of 
the Project. 














DRAWINGS 
ELEVATOR PLANS 
These drawings illustrate the plan locations of the additional elevators 


and staircases. The plans include the location of the base elevator If 
applicable, and the relationship to the station entry. 
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These drawings illustrate the typical elevator tower elevations and 
sections. Similar to the plans, they show how the design coordinates 
with adjacent structures, and how it conforms to the requirements in the 
Technical Proposal. 
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These drawings illustrate the typical elevator details and how the design | 


conforms to the requirements of the Technical Proposal and MBTA 
elevator standards for materials. 
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Inclusion of an 
= Art Program 





INTRODUCTION 


The MBITA has been incorporating artwork into its stations since 1967, 
and the Arts on the Line program, which started in 1977 during the Red 
Line Northwest Extension, was the first Art in Transit program in the 
country. The GLX Project will be no exception and the scope of work 
includes a unique installation at each of the seven stations in the Project. 





The artwork will be covered by an “Enhancement Budget,” which is 

in addition to the overall Project budget, which includes the standard 
station elements. MBIA design standards result in functional, efficient, 
and uniform stations, but with very little distinction between one 

station and another. Therefore, the art program will provide a practical 
waytinding benefit, as well as an aesthetic boost, to the GLX design with 
the following goals: 


Vv 


Enhance the station elements to create a warm and 
welcoming environment in key areas experienced by the 
riding public 


Vv 


Both unify and differentiate station platforms 


Enhance the connection between the station and the 
community 


Vv 


An innovative idea for the art program involves including the local 
community in the making of the art itself. An example of this interactive 
approach is the Southeastern Pennsylvania Transportation Authority’s 
(“SEPTA”) bus loop at 33rd and Dauphin streets in Philadelphia. This 
project featured a brick sculpture installation and the artist engaged the 
community by having a brick making workshop and the bricks created 
were included in the finished sculpture. This innovation would strengthen 
each community’s connection to the station and provide a degree of 
ownership not available when the artwork is created independently. This 
is not a requirement the artist needs to comply with; instead, this is an 
idea to strengthen the community’s connection to the artwork. 
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FigureAdd03-2: Green Line Artwork. “Currents” by Gary Duehr, North Station. 


3A 
APPROACH 


The artwork installations are intended to compliment and integrate into 
the station design, and will be reflective of the neighborhood it serves. 
The artwork will unify the line and the transit system and enhance the 
passenger experience. 





The artists have been preselected and will contract with the MBTA. 
There is a three-phase process for reviewing and approving the 
installations: 


PHASE 1 


CONFIRM THE FEASIBILITY OF THE ARTWORK 

MBTA-approved artwork will be reviewed by GLP for technical 

and budgetary compliance. The technical portion will include a 
constructability review as well as any impacts on the accessibility, station 
egress, and transparency. We will submit the results of this review, which 
will include: 


Vv 


Comments relating to any technical issues and how to resolve those 
issues. 

Confirmation that the budget for the artwork is adequate. If there is 
a difference, the GLP will provide the magnitude of difference and 
identify cost savings. The MBIA will review these findings with the 
artist. 


PHASE 2 


FINAL DESIGN AND FABRICATION OF THE ARTWORK 
The artwork shall be designed and fabricated by GLP as part of the 
station design. 


Vv 


> A full technical submission shall be made to the MBIA and will include 
the following: 


© 2-D drawings incorporating the artwork into the station architecture 
° Engineering drawings verifying technical feasibility 
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Art Program 
Station Type of Art Anticipated 


College Avenue 





Ball Square 





Magoun Square 





Gilman Square 





East Somerville other features. 





Union Square 





Lechmere 





Figure Add03-3: Artwork Type and Budget Table 


° Structural calculations as required by the MBTA 


° Specifications required based on the artwork that are in addition to 
those provided by GLP for the station structures 


PHASE 3 

INSTALLATION OF THE ARTWORK 

GLP will coordinate with the artist to install the work and provide access 
to the site for inspection of the art during construction. GLP will fabricate 
and install the artwork at each station in compliance with the artist’s 
design. 


> The artist will make periodic inspections. 


> The artist will perform an inspection of the completed work for 
conformance with the design, and provide a punch list for a follow- 
up review. Formal acceptance will be per Volume 2, Section 2.8 — 
Construction Requirements. 


By awarding a commission to a different artist for each station, the MBTA 
is ensuring a diverse display of artwork across the line. 


DESIGN CRITERIA AND THE ADDITIVE OPTION 


The inclusion of an art program does not affect any of the design criteria 
or requirements set forth in the Technical Proposal. The artwork will be 
required to meet the same durability and maintenance requirements as 
other station elements, including resistance to corrosion, weathering, 
and impact. 


CHANGES FROM THE TECHNICAL PROPOSAL 


An Art Program was included in the Additive Options issued as part of 
the Final RFP. The scope of the Art Program Additive Option was further 
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Artistic treatment of fences, screen walls, railings, porcelain enamel panels, 
site elements, retaining walls, glazing, lighting, ceilings, tile wall surfaces, or 
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Budget Allowance Notes 


Budget allowance shall include 
> Gesign of the art installation 
$100,000 > art materials 
> art fabrication 


> |nstallation of the art 





$120,000 








defined in Addendum #3, when dollar value allowances were provided 
for each station for a combined value of $720,000: 
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Fences 

Screen walls 

Railings 

Porcelain enamel panels 
Site elements 

Retaining walls 

Glazing 

Lighting 

Ceilings 

Tile wall surfaces 

Other locations as approved 


This list gives the artist flexibility with the type of art and guarantees that 
passengers using the station will experience the artwork. 


3.B 
PRELIMINARY BASELINE SCHEDULE 


It is estimated that the art program option will require roughly 30 work 
days to complete near the end of the Project. 


SCHEDULE IMPACT ASSESSMENT 





Although the addition of the Art program will require additional time to 
perform work in some specific locations, it is not anticipated that these 
activities will have any impact on the final forecasted completion date of 
the Project.. 





| — 


Lane «SI + Judilau « LMH-CMC JV 


Be 
DRAWINGS 


STATION ARTWORK PLANS 





These drawings illustrate the possible artwork locations based on the 
table in Addendum #3. The plans will identify the base material of the 
proposed station elements and will indicate required clearances for 
egress and accessibility which the artwork cannot encroach upon. 
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INTRODUCTION 


The Chester Street Path Connection provides an important link between 
the Community Path and the neighborhoods of Prospect Hill and East 
somerville. The GLP design aims to minimize construction efforts 

and schedule impact while providing a functional and attractive Path 
connection. We achieve this goal by using a series of shorter simple 
retaining walls that are structurally independent. We also take advantage 
of the existing crib wall with our innovative micro-pile wall solution 
(described in Section A5.2.2.A of the proposal). 


4A 
APPROACH 


GLP’s solution for the Chester Street Path Connection satisfies all RFP 
requirements. Per Section 9.2 of the TPs, the Chester Street Connection 
Path access will satisfy the codes, standards, and manuals listed. The 
Path will have a minimum width of 10 feet, with 1-foot shoulders on 
either side. The path grades are all below the maximum grade of 5.0%. 
In fact, only the ramp section to Cross Street approaches the maximum, 
while the main path grades are below 2.50%. The Chester Street 
connection will ramp to Cross Street on the west side of the GLX tracks 
without affecting the current roadway elevations. 


To minimize the construction of walls to accommodate this connection, 
we propose to raise the main path to an elevation halfway up to street- 
level at a point approximately midway between Cross Street and 
McGrath Highway. We will use low-cost Modular Precast Blocks (“MPB”) 
on the GLX side of the path while taking advantage of an existing crib 
wall on the other. At this high point in the main Path, the connection 

spur breaks off and rise to achieve the remaining 10 feet of elevation 
gain. The spur is supported by a micro-pile wall constructed inside the 
existing crib wall on the main path side and while a short Soldier Pile and 
Lagging (“SPL”) wall will be used to support the adjacent Chester Street 
on the other side of the spur. This incremental elevation gain is the key 
that allows us to meet the 5% maximum grade requirement for the spur 
up to the street. 
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GLP’s solution complies with all the design criteria and requirements set 
forth in the TPs. There are no key design criteria or requirements that 
cannot be met by including this path connection in the overall Project. 
Specifically: 


> Our connection design is Americans with Disabilities Act (““ADA”)- 
compliant and connects to grade at the northwest intersection 

of Cross Street with Chester Street. At this point, it connects to 

the recently constructed wheelchair ramps and crosswalk across 
Chester Street. We will add a crosswalk across Cross Street, thereby 
providing safe crossings that will connect the Community Path to both 
sidewalks of Cross Street and the one sidewalk on Chester Street. 
Due to raising the grade of the main path, our design will include a 
single run in the spur to Cross Street, thereby avoiding the need for 
switchbacks. 

Signage for the spur at the main path will indicate this is a connection 
to Cross and Chester streets, while at the street level, signage will 
indicate this is an entrance to the Community Path. 

The design of our proposed retaining wall systems will meet the 
applicable provisions of TP 8.1 Retaining Walls. 


CHANGES FROM TECHNICAL PROPOSAL 
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GLP’s solution has two primary differences from the base Technical 
Proposal: the introduction of new retaining walls rather than a crib 

wall rehabilitation between Cross Street and McGrath Highway, and a 
profile change in which the main Community Path climbs from track 
level, halfway to street level, and back down to track level, rather than 
remaining at track level. All the remaining work to achieve this additive Is 
removed from the critical base design work. 


4.B 
PRELIMINARY BASELINE SCHEDULE 


GLP anticipate that the added connection of the Community Path to 
Chester Street will require a duration of 24 work days to construct. 


Design and 
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SCHEDULE ASSESSMENT 


The additional connection of the Community Path to Chester Street will 
require additional time to perform work, but it is not anticipated that it will 
have any impact on the final forecasted completion date of the Project. 


4.C 
DRAWINGS 


GLP has developed a set of four drawings to communicate the design 
intent of our solution. The drawings consist of a civil alignment and 
profile, a Structural Plan and Elevation, typical sections, and typical 
details. 
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INTRODUCTION 


The Community Path connection to the North Point development 
completes the crucial pedestrian and bike corridor from Somerville and 
WestNorth Cambridge to the Charles River and downtown Boston. GLP 
determined that the best solution for this connection is to provide the 
elevated solution that was part of the original design and vetted with the 
community. We will review options to improve the design during our final 
design process as we recertify the viaduct design to move forward with 
viaduct fabrication and construction. 


5A 
APPROACH 


GLP’s solution conforms to all the requirements of the TPs. Specifically, 
the bridge structures conform to Section 8.6 by following American 
Association of State Highway and Transportation Officials Load and 
Resistance Factor Design (“AASHTO LRFD”) specifications and the 
geotechnical requirements of Section 15.1 of the TPs. Additionally, our 
design will provide all the required railings, lighting, and security features. 


Per Section 9.2 of the TPs, our East Somerville to Lechmere Community 
Path Connection will satisfy the codes, standards, and manuals listed. 
The Community Path will have a minimum width of 10 feet, with 1-foot 
shoulders on either side. The path will also have a maximum grade of 
5.0%. 


DESIGN CRITERIA AND THE ADDITIVE OPTION 


GLP’s solution conforms to all the Project requirements and design 
criteria set forth in the TPs Volumes 2 and 3. This includes ADA 
compliance within the MBTA right of way (“ROW”) in accordance with 
Volume 2, Section 5.1 from East Somerville Station to the existing 
terminus of the Path at NorthPoint in Cambridge. GLP will also provide 
emergency call boxes for the Community Path connection in complete 
accordance with the RFP documents located in Volumes 2 and 3. 


GLP has accounted for all work to complete the Community Path. This 
work is in compliance with the TPs Volume 2, Sections 5, 7, 8, 9, 12 and 
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15, and includes utilities, power, signage, and drainage related to path 
connection work Volume 2. 


As per Volume 3, GLP, in providing the additive option, has not included 
any at-grade crossings of track. 


CHANGES FROM TECHNICAL PROPOSAL 


Additive Option 5 





Reimplementing the 100% design viaduct would affect the Medford 
Branch Viaduct substructure. Piers 28 to 35 would have to be modified 
to accommodate the additional load and width of the Community Path 
Viaduct. 


5.B 
PRELIMINARY BASELINE SCHEDULE 


It is anticipated that the added connection of the Community Path from 
East Somerville to Lechmere will require a duration of roughly 120 work 
days to construct. 


SCHEDULE IMPACT ASSESSMENT 





The additional connection of the Community Path from East Somerville 
to Lechmere will require additional time to perform work, but it is not 
anticipated that it will have any impact on the final forecasted completion 
date of the Project. 


5.C 
DRAWINGS 


GLP has developed a set of 11 drawings to communicate the design 
intent of our solution. The drawings consist of a plan and profile, typical 
sections, and typical details. 
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INTRODUCTION 


The design and construction of an enhanced Vehicle Maintenance 
Facility ?VMEF”), including the six bulleted items included in Addendum 
#9 Additive Option #6: 

> Installation of a wheel truer 


> Additional LRV storage tracks and one maintenance-of-way (“MOW”) 
track 


> Additional set of jacking equipment 

> Relocation of the Transportation Building parking lot 
> Full height storage racks 

> Enhancements to the Transportation Building 


These are described in detail below. 


6A 
APPROACH 


In general, the RFP documents (GLX Volume 2 TPs, Volume 2 Exhibit 
2A Technical Specifications, and Volume 2 Exhibit 2B Project Definition 
Plans) were compared with Volume 3 Additive Options. Note that 
not all the options are stand-alone items. Items 1, 3, and 5 can be 
accomplished on their own. Items 2 and 4 are tied together. 
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The inclusion of the enhanced VMF will not negatively impact any key 
design criteria or requirements. The building footprint; location of the 
building on the site; and all access points to the building by pedestrian, 
train, and delivery trucks remain unchanged from the baseline design. 
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ITEM #1 
PROVISION OF ONE WHEEL TRUING MACHINE 


The baseline RFP calls for the pit and utilities for the wheel truing 
machine. This additive option calls for the installation of the wheel truer. 
See attached image below with a sample manufacturer information 























ree 


for the wheel truing machine, as based on the Volume 2A Exhibit 2A 
Technical Specifications- Section 11550 Wheel Truing Machine. 


ITEM #2 
PROVIDE AN ADDITIONAL FOUR LRV STORAGE TRACKS WITH OCS 
AND ONE MOW TRACK WITHOUT OCS 


The track work components in this additive option include the following: 


» 440 LF stub ended LRV storage track 
> 385 LF stub ended LRV storage track 
> 360 LF stub ended LRV storage track 
> 310 LF stub ended LRV storage track 
> 190 LF stub ended MOW track 


The four storage tracks will connect to the maintenance facility loop 
track on the east side of the proposed storage yard. These tracks will 
include overhead catenary (“OCS”) to allow for additional vehicle storage 
Capacity and operational flexibility within the maintenance facility and 
storage yard. The MOW track will be located adjacent to the previously 
proposed MOW track on the west side of the maintenance facility. This 
additional MOW track will be a non-powered track and will increase the 
storage capacity for track maintenance equipment. 


ITEM #3 
PROVIDE AN ADDITIONAL SET OF JACKING EQUIPMENT 


The baseline RFP called for a single set of jacking equipment, 
Equipment Mark #9400. This would add a second #9400 set up jacking 
equipment above the baseline RFP. See Volume 2A Exhibit 2A Technical 
Specifications Section 14450 Vehicle Lifts, and Volume 2B Project 
Definition Plans MAF-A-1100. See Additive Option #6 RFPVMF floor 
plan. 


ITEM #4 
RELOCATE THE TRANSPORTATION BUILDING PARKING LOT 


The placement of the four additional LRV storage tracks, as described in 
ltem #2, require that the baseline RFP parking lot be split into two lots: 

a smaller lot directly north of the Transportation Building and a second 
larger lot directly north of the added storage tracks. 
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ITEM #5 


FULL HEIGHT STORAGE RACKS 
We are interpreting “full height” to be 16-foot, O-inch storage racks. The 
racks highlighted on Figure Add6-1 are with 16-foot, O-inch tall uprights. 


See Additive Option #6 VMF floor plan, and Figure ADD6-1. 


ITEM #6 


TRANSPORTATION BUILDING ENHANCEMENTS 

The original RFP base Transportation Building is 60 feet x 24 feet (1,440 
square feet [SF]); Additive Option #6 is 120’x40’ (4,800 SF), an increase 
of 3,360 SF. The enhanced Transportation Building will include a locker 
room, operators room, Yard master room, conference room, supervisors 
room, office, men’s and women’s restrooms, men’s and women’s 
showers, a unisex restroom, vestibules at building entrances, a waiting 
room, official inspector’s room, copy/storage room, closet, clerk room, 
mechanical room, porter’s room, two kitchenettes, recycle/storage 
room, electrical room, emergency electrical room, mechanical room, 
and archive storage room. Both options are one story, slab on grade 
foundation and use the same building materials as specified in Volume 2. 


The increased size of the Transportation Building will affect the space 
available for landscaping. The following elements will be incorporated 
as feasible: durable and environmentally sustainable pedestrian 
pavements, site furnishings including 12 three-person benches, one 
waste receptacle, bicycle racks, landscape plantings to define a barrier 
to non-public spaces, and landscape planting for visual screening along 
the frontage on Innerbelt Road. 


6.B 
PRELIMINARY BASELINE SCHEDULE 


The additional time to provide the enhanced VMF is 140 work days, 
including the additional work associated with the enhancement of the 
Transportation Building. The activities for enhancements associated 
with the VMF will occur concurrently with those of the Transportation 
Building. 


SCHEDULE IMPACT ASSESSMENT 





Although the addition of the activities for the enhanced VMF will require 
additional time to perform work, it is not anticipated that these activities 
will have any impact on the final forecasted completion date of the 
Project. 


6.C 
DRAWINGS 


The drawings for the VMF Site and Facility were kept concise to illustrate 
the understanding of the impacts of additive option #6 on the base 
scope of work. 

> VME Site Plan Part A 

> VME Site Plan Part B 

> VMF Floor Plan/Industrial Plan 

> Transportation Building Plan 

> Transportation Building Rendering and elevations 
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Figure AD6-1: Rack layout showing full height 
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INTRODUCTION 


The Green Line Partners (“GLP”) Team approaches systems design as a 
holistic function, meaning that the systems elements, including signaling, 
track, communications, traction power, corrosion control, and overhead 
contact system (“OCS”), are closely linked to one another, but also to 
other design disciplines. Based on our review of the RFP documents 
and associated reference plans, the MBIA has taken a similar approach 
to Systems design for the Green Line Extension Design Build Project 
(“GLX Project” or “the Project”). GLP’s design was developed based on 
the RFP documents with optimizations made for a new, efficient project 
design. For example, GLP has designed the OCS pole layouts for the 
revised Vehicle Maintenance Facility (“VMF”) and approach tracks. GLP 
will use a Task Manager for the GLP Systems Team, along with a System 
Integration Manager to direct and check the designs to make sure they 
fit and function within the overall GLX Project. The key element is the 
System Integration Program described below. 


The GLP Team approaches system integration as a process to be 
followed across all disciplines throughout the delivery of a project. It 
begins with the earliest design phase and carries through until project 
completion and acceptance. For the GLX Project, this began during the 
preliminary phase, and the GLP Team will use the RFP and attachments 
as a Starting point to define the requirements for system integration. The 
process we will follow, based on the International Council on Systems 
Engineering (INCOSE), is illustrated in Figure A5.2.1-1. The functional 
criteria (listed on the left side of the V in the figure) are developed during 
the design process and validated during implementation (right side of the 
V/). Through this process, the functionality of the system is well-defined 
and validated at each stage of implementation. 


System integration generally refers to verifying that all traditional systems 
such aS communications, security, train control, Supervisory control 

and data acquisition (“SCADA”), and electrical work together in the 
manner agreed upon in the design. In addition, these systems must 

fully integrate into the facilities that house them, including stations, the 
VME, Operation Control Center (“OCC”), and backup OCC, as well as 
with track and infrastructure. GLP will include these physical interfaces 
into the documentation as described to ensure that the interfaces are 
documented and addressed throughout the GLX Project. 


A5.2.1.A 
LIGHT RAIL TRANSIT (“LRT”) SYSTEMS 


JESIGN METHODOLOGY AND APPROACI 


The MBIA has defined a well-thought-out process that the GLP Team 
will follow as described herein to achieve the goals of overall system 
integration with not only the systems elements of the GLX, but also in 
connecting the extension to the operating Green Line system and other 
top-level MBTA systems such as closed circuit television (“CCTV”), 
access control, signaling, Public address (“PA”), traction power 
substations (“TPSS”), traction power, OCS, and SCADA. 


The various systems and subsystem providers will use the Requirements 
Traceability Matrix (“RTM”) and System Integration Plan to produce 
their Subsystem Hardware/Software Requirement Specifications. This 
interface guidance Is performed through workshops that will provide 
an organized, sensible, accountable, and workable approach to the 
interaction of all the systems on the Project. System integration will 
check/review the Subsystem Hardware/Software Design Documents 
for compliance with the subsystem interface requirements generated 
in the aforementioned documents. The process will use established 
requirements management procedures and tools to track and provide 
traceability from design through the system integration testing in the 
field. 


IMPLEMENTATION PROCESS 

This process will use a building-block approach called Stages. These are 
progressive, with each Stage building on the previous, from components 
and subsystems to full system commissioning. Each Stage has its own 
set of verification documents that fully test the design submitted per the 
specification. These verification documents are outlined in detail in the 
Project Inspection, Testing, and Demonstration plans. The Inspection 
and Testing plans will define the tests that need to be performed for each 
location and/or device. The Demonstration plans will lay out in detail 
what needs to be done to make sure that all system tests are performed, 
and provide detailed directions on how the Pre-Revenue Operations and 
Emergency Drills will be conducted. 











GLP has designed resilient systems that prevent single- 
point failures from causing any effect to GLX operations. 


GLP’s design of the track work for the commuter rail 
relocation has reduced the undercutting to save time and 


Cost. 


GLP has designed the signal system to interact and to work 
seamlessly with the existing Green Line signal system. 


GLP provides MBIA with common parts and systems that 
will make maintenance easier for the MBIA to implement 


when the system becomes operational. 


GLP systems experience on similar projects, including LA’s 
Expo 2, has proven successful in incorporating interfaces 


with existing signaling, communications, and traction power 


operating technologies. 
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Figure A5.2.1-1: GLP will implement INCOSE processes to safeguard MBTA systems goals throughout the implementation process to provide successful delivery. 


These test Stages are: 


vw 


Design Compliance, Qualification, and Product verification 
Factory Verification Testing — Component factory test results 
Factory Acceptance Testing (“FAT”) — Testing of subsystems 


Contract Acceptance Field Testing -— Testing of interacting 
subsystems 


Installation Verification Testing — Verification of component 
installation with reference to installation drawings 


Demonstration Testing — System Testing, Pre-Revenue Operations 
and Emergency Drills 


Pre-Revenue Operations — System Operations utilizing final user 


Vv 


Vv 


Vv 


v 


v 
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The test Stages directly relate to the project design process. Prior to 
testing, the design is checked to ensure compliance with GLX Project 
design principles and the sub system detail design documents. 
Factory Verification Testing will then prove compliance with the 
subsystem hardware requirements. FAT will prove compliance with 
subsystem requirements. Contract Acceptance Field Testing will prove 
compliance with system requirements. The Demonstration Testing 

will prove compliance with all remaining requirements in the customer 
specification. 
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Installation Verification Testing is a subset of the Contract Acceptance 
Field Testing. Typically, these tests are component-driven. These tests 
will be performed when pieces of equipment are installed without 
interfacing the system. Tests within the Contract Acceptance Field 
Testing will test the component within the system parameters. 


Pre-Revenue Operations will use MBIA staff for operations and 
maintenance (“O&M”) prior to carrying passengers in order to train MBTA 
staff and prove operations further with the actual O&M crew. 


Each testable requirement derived from the specifications will be 
mapped (using a requirements management database described 
below) to the test procedure or test step proving compliance with said 
requirement. 


GLP’s implementation of the INCOSE processes has been used throughout 


the U.S. on large transit infrastructure projects that GLP Team members 
have worked on, including New York City’s Second Avenue Subway. 
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Ad.2.1.A.1.A SYSTEM ENGINEERING MANAGEMENT PLAN 
The System Engineering Management Plan (“SEMP’”) will guide all 
activities throughout the life-cycle of the systems engineering effort, 
from concept generation to dismantlement or disposal. The SEMP will 
capture what activities must be done, as well as how they will be done. 
The SEMP also will define the way that the effort will be managed, 

to include assignment of roles and responsibilities, decision making, 
conflict and issue resolution, communication and feedback, formal and 
informal reviews, risk management, and other management activities to 
effectively deliver the GLX system. 


GLP systems professionals tailor each SEMP plan for individual projects to 
customize for the needs of each client and end user and has been used on 
various systems including Minneapolis’s $1 billion Blue Line project. 


A5.2.1.A.1.B REQUIREMENTS MANAGEMENT PLAN 

GLP will capture all final railroad systems requirements, based on MBTA 
Technical Provisions (“TP”) and referenced codes and standards, in 

an RTM. This matrix serves as the basis for providing a record that all 
Project requirements are met. All requirements in the RTM will be verified 
and validated via one or more of the following tests or activities: 


> Factory/installation/system testing 

> System operability testing 

> System functionality demonstration/testing 

> System interfaces 

> Commissioning and final demonstration testing 


Our System Integration Lead, Michael Venter, will manage this process 
starting with the RTM development, as he did for New York’s Metro- 
North Railroad. The RTM is a key tool that tracks all requirements and 
provides a means to track and make sure that the requirement has been 
met and proven to MBTA. 


Generally, the RTM requires approval by MBIA, since it is used as the 
basis of the design. Identification and coordination of the Project-level 
interfaces from the RTM is performed by system integration personnel 
and generally requires an approval by the MBTA agency engineers. This 
effort leads to preparation of an Interface Decision Log (“IDL”), which 
captures the potential interface issues. The log is a dynamic document 
and updated as new interface issues are identified. 


The safety- and security-related items will be extracted from the 
Specifications, to form a separate safety and security checklist (“SSC”). 
The SSC will be used to make certain that all safety precautions have 
been taken throughout the life-cycle of the Project. 


Maintaining the RTM database is a safe, secure, and worthwhile 
practice, which GLP will pursue consistently from the beginning of this 
Project. We will also store RIM, SSC, and other pertinent information 
in a comprehensive compliance matrix as a management tool to track 
Project elements and documentation. 
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A5.2.1.A.1.C 
SYSTEM INTEGRATION MANAGEMENT PLAN 


In addition to the RTM discussed in the previous section, a separate 
management for systems interfaces will be developed. 
This plan will include the following components: 


1. Develop Integration Control Definitions (“ICD”) that will define 
all interfaces in terms of the varying systems and the interface 
resolution. 


2. Develop schedule of activities for system integration. 
3. Develop system integration test forms. 


4. Initiate and execute coordination meetings with all subcontractors to 
help each to better understand and identify the System Integration 
Plan, and the requirements for each system to be tested. 


5. Perform system integration testing of all controls and indicators from 
the subsystems to the OCC via the SCADA system. This process will 
verify the proper operation of the complete system from OCC to the 
field equipment along the wayside. 


AS.2.1.A.1.D 
VERIFICATION AND VALIDATION 


The GLP Team will use the RTM, described above, to demonstrate 
compliance with the Project requirements. This is the means by 

which the MBIA can track and validate that we have met the contract 
requirements. The RTM defines the method of verifying compliance for 
each element, and the means by which validation is demonstrated. 


Methods of verification include the following: 


Vv 


Documentation — This includes analysis, shop drawings, design 
specifications, and drawings. 


Qualification Tests - These are tests that are done to prove a 
requirement on a material or component, such as life-cycle testing or 
smoke and flammability of material tests. Only documentation of the 
test that was performed is required for this activity. 


Factory Acceptance Tests — Tests to prove the functionality of the 
piece of equipment prior to installation. 


Site Inspections -— Io verify that the installation was performed 
correctly, and to check color, size, and similar visual items of 
verification. 


Site Tests — These prove that the installed system meets the contract 
requirements. 


System Integration testing — To verify that each component of a 
subsystem works together with other systems as defined in the ICDs 
per the RIM requirements. 

Commissioning and Demonstration Testing — [o prove to 

the MBIA that the system performs as specified in the Contract 
Documents. 
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AdS.2.1.A.2 
SYSTEMS INTEGRATOR AND KEY SYSTEM SUPPLIERS 





The GLP Team has extensive experience providing integrated solutions 


for the various systems that make up the GLX Project. GLP Lead 
Designer, WSP. is the lead for system integration oversight as defined 
in the TP Exhibit 2H — Project Standards Section 9.9. WSP’s role is to 
develop the plan and monitor the design and implementation to verify 
compliance. 


As illustrated in Figure A5.2.5-2, GLP Systems Team members have 
extensive rail experience with projects of a similar size and complexity 
as the GLX Project. In addition, they have direct relevant experience 
working in this environment and with the MBIA on similar project 
types. In addition, WSP has worked on multiple projects with each of 


these Team members as either the designer of record, or during the 
construction phase as the Program Manager or Construction Manager, 
which provides familiarity and the ability to more easily coordinate efforts 
and integrate solutions. 


A5.2.1.B 
TRAIN CONTROL SYSTEM DESIGN 


A5.2.1.B.1 
OVERALL APPROACH TO SIGNALING AND TRAIN CONTROL 





System signals facilities and equipment for the GLX Project will extend 
from the existing Green Line light rail vehicle (“LRV”) control system 
to provide for a safe and seamless transition of the LRVs between the 


LA Metro Expo 2 LRT DB Project: Project is a 6.6-mile extension of the 80-station Metro Rail System 
where WSP provided design integration, and verification activities for all systems including traction power, OCS, 





Minnesota Blue Line Light Rail Transit (BLRT) Extension Project: Provided design and systems integration 
services of the new for systems including traction power, signaling, OCS, and communications systems, 
intergrating the new systems into the existing BLRT system. 








LA Metro Regional Connector: — Project involved installing a LRT system to allow passenger to connect 
between the Red, Blue, Expo and Purple lines. Provided design integration, and verification activities for all 


systems Including traction power, communications and signals. The integration work involved tying systems into 


MBTA Old Colony Railroad Project: Provide interlocking, automatic signal, electric locks and highway grade 
crossing controls, and wayside signaling for rehabilitating three lines on the Old Colony Railroad. 





TriMet Portland Milwaukee Orange Line Extension: Design, furnish, install, train, and test/commission for 
signal, communications, traction power, and OCS. 








Port Authority Trans-Hudson (“PATH”) Automatic Train Control System Project: Design and furnish 
engineering circuit design, detailing, material, assembly and wiring, and factory and field testing of an iVPI based 


MBTA CCTV & SCADA Maintenance: Providing preventive maintenance, troubleshooting, and repair/ 
replacement of MBTA CCTV and SCADA equipment at over 100 MBIA locations throughout Greater Boston. 





MBTA PA/ESS at 45 Stations: Performed installation of new ARINC cabinets containing digital signal 
processors (“DSPs”), amplifiers, and Ethernet switches/routers at 45 MBIA transit stations, to interface to a new 
public address/electronic security system (“PA/ESS”) head-end system. 








MBTA Wellington Yard Security Improvements: Design, furnish and install new CCTV and access control 


systems for the Wellington Yard Facility. 


Long Island Railroad: Provided two IPSSs with connections back to the railroad SCADA systems. 





Metro-North Railroad: Replacement of 18 TPSSs on the Hudson and Harlem lines, including connections to 


Firm ate) (=) Experience 
communications and signals. 
system Integration 
WEP USA Oversight, Plan 
Development, 
Compliance Monitoring 
the three existing rail lines. 
Senne Signals and Train Control FUNNY 
system Supplier AY 
system for the project. 
FTG Security Communications System 
Integrator 
Traction Power the railroad SCADA system. 
Powell 





Substations 





SCADA. 


Dallas Area Rapid Transit (“DART”): Supplied 16 prepackaged TPSSs with energy management and 


Figure A5.2.1-2: GLP’s Systems Integration Team brings more than a quarter of a century of combined experience providing systems, testing and management for MBTA and 
other national transit agencies with similar size, scope, and integration challenges. 
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Training — Provided to MBIA staff for O&M activities. 
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existing Green Line and the GLX territory. Operational interface to the 
VME Yard will be provided in each of the yard lead tracks, and will not 
interfere with the operation of the mainline system. 


The signal system will support the safe operation of LRVs, at the 
headways identified in TP Section 1.3.1.1, and with the prescribed travel 
times. 


GLP’s design approach is customer-oriented, with system integration 
considerations incorporated from the start of the design process. 
Early customer design feedback, informal over-the-shoulder reviews, 
and formal reviews are encouraged for continuing communication; 
awareness of system designs; conveyance of Project progress; and to 
assure compatibility with the overall system and provide for smooth, 
efficient integration testing. 


CONFORMANCE TO REQUIREMENTS 

The proposed system will be designed in accordance with Volume 2 
TPs and the associated contract drawings, and adhere to the American 
Railway Engineering and Maintenance-of-Way Association (“AREMA”) 
2014 Communications and Signals Manual Section 2, Railway Signal 
Systems, and TP Exhibit 2A Section 16, Vital Circuit and Software 
Design; as well as Federal Railroad Administration (“FRA”) rules Parts 
233, 234, and 236. Closed-circuit principles, using industry-proven fail- 
safe practices, will be used for the signal system design. 


The proposed system will match the existing Green Line operation 

per the RFP. The trains will operate over a double mainline track, with 
movement of mainline trains governed by the wayside signal system and 
Automatic Vehicle Identification (“AVI”) system. The proposed system 
design is for single direction running and uses home and automatic 
signals. Communication of movement authority to the vehicle operator 
from the signal system will be by display of the signal aspects, while the 
AVI system uses both wayside and car-borne components. 


In preparation for the signal system design, the existing Green Line 
design will be reviewed, and products chosen for compatibility. 


BLOCK DESIGN 

The block design will be created using a rail operational simulator in 
compliance with TP Section 11.5.4.3 Block Design, to assure safety and 
compliance with the prescribed headways. 


The block design will interface with the existing signal system adjacent 
to the extension. The block design will need to tie into the Science 
Park central instrument house (“CIH”) in terms of logic and signal wire 
connections during construction. Medford and Union Square branches 
will be designed for an operational headway of five minutes. Between 
Science Park and Red Bridge Interlocking, an operational headway 

of 2.5 minutes will be provided. A minimum recovery buffer of 25% 
headway time will be provided in the design to permit closer LRV 
headways for recovery of the scheduled headway after resolution of a 
service disruption. Travel time, inclusive of “on-station” dwell time, not 
including turn-back operation at each end-of-line station to turn LRVs 
from outbound to inbound direction of service will be as follows: 
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Travel Time Not to Exceed 


Distance 

















Union Station to Lechmere Station 4.75 min 

College Station to Science Park 14.0 min 

science Park Station to College Avenue Station | 14.0 min 

Lechmere to Union Square 4.75 min 
VITAL PROCESSOR 


Vital microprocessor interlocking systems will be as specified in Section 
16859 Vital Microprocessor Interlocking Systems. Ansaldo’s Microlok 

Il equipment is proposed for the vital microprocessor system. CIH 
locations will have the Microlok II vital microprocessor, in a hot standby 
redundant configuration. All equipment will be modular in design and 
no single component failure will cause the vital interlocking to fail in an 
unsafe manner causing a less restrictive state on the railway. 


The vital processor will implement and manage all interlocking functions, 
including route requests and alignment, switch control, and signal 
control. The microprocessor will enforce all locking functions (Detector, 
Approach, Indication, and Route). Typical vital processor interface and 
input/output (“I/O”) includes, but is not limited to: switch-and-lock 
movements, Vital Microprocessor Interlocking System (“VMIS”) transfer, 
line circuits, lock relay, track relays, switch position and locking (Back) 
repeater relays, line relays, vital power off stick relays, maintenance PC, 
status, and control panel. 


NON-VITAL PROCESSOR 


The interlocking and station CIHs will include a non-vital microprocessor 


based on the GE RX3i platform in a hot standby redundant configuration. 


In addition, to ensure a redundant system, a third cold standby unit will 
be installed and include two processor units with all the same boards 
specific to the VMIS units installed at the specific location. 


The non-vital programmable logic controllers will receive inputs from the 
various control devices on the local control panels and from the OCC. 
Control outputs will be processed and routed to the VMIS for routing 

to the field equipment. The non-vital programmable logic controllers 
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(“NVPLC”) also receive inputs from the VMIS, and process outputs for 
indications on the Local Control and Maintaine’s Panels as well as the 
OCC. 


The NVPLC communicates with the VMIS module directly via a serial 
connection as shown in the contract drawings. The communication 
protocol between the NVPLC and VMIS will be Ansaldo’s Genisys 
protocol. The NVPLC I/O will be fully redundant and both the normal and 
stand-by units will communicate with this I/O via GE Profinet controllers 
and scanners. 


The NVPLCs will communicate with the OCC via normal and stand-by 
fiber optic, serial communications links, which will use the GE Remote 
Terminal Units (“RTU”) protocol. 


Each NVPLC will communicate via Redundant Ethernet network with 
all nodes on the networks as shown in the contract drawings and as 
specified herein. 


TRAIN DETECTION 

Track circuit equipment will be provided in accordance with the 
applicable requirements and recommendations of the AREMA C&S 
Manual, Section 8, Track Circuits. 


The proposed track circuits are SIEMENS SE-3 100 Hz, steady energy, 
single and double rail track circuits illustrated in Figure A5.2.1-3, 
configured to have a shunting sensitivity of 0.25 to 0.5 ohms. These units 
will be installed at all locations provided from the contract drawings, and 
tested to validate that they are functioning before they are brought into 
service. 


TRACK CIRCUITS 

Double-rail, 100 Hz, phase-selective, steady-energy track circuits will be 
implemented within interlocking limits using SE-3 as manufactured by 
SIEMENS according to TP Exhibit 2A Section 16819. 





Figure A5.2.1-3: [rack circuits proposed by GLP have been successful on various projects, have no moving parts and require no regular maintenance. 


O09 


Track circuits will be designed to detect insulated joint failure and 

to tolerate the effects of current imbalance without reliability failure. 
Lightning arrestors and fuses will be used for circuit protection on all 
track circuits per the contract drawings. 


100 HZ FREQUENCY CONVERTERS 

In compliance with the specification TP Exhibit 2A Section 16862, 60 Hz 
to 100 Hz frequency converters will be provided. Pacific Power Source 
Model 390G, installed at the normal and secondary source location, is 
proposed. These units supply normal and secondary feed to the 100 Hz 
signal power lines. 


IMPEDANCE BONDS 

In compliance with the specification TP Exhibit 2A Section 16823, the 
impedance bonds provided will be tuned for 100Hz, double rail, steady 
energy AC track circuits. Impedance bonds mounted between the rails 
will be protected against dragging equipment in both directions by steel 
ramps. 


AUTOMATIC VEHICLE IDENTIFICATION 

An H&K Model HCS/R based system will be used for the AVI system. 
The H&K system that is being provided will be fully compatible and also 
integrated with the existing system currently in place on the Green Line. 


The H&K equipment and the design functionality being used for the AVI 
system will comply with the requirements of TP Exhibit 2A Section 16821 
and the contract drawings provided. 


WAYSIDE PUSH BUTTONS 

The Motor person’s Route Select Push Button boxes will be used to 
request train routing from the train operator. The Motor person’s Route 
Select Push Button boxes and components boxes will comply with the 
requirements of TP Exhibit 2A Section 16821 and the contract drawings 
provided. 


Each push button assembly will consist of a push button box, equipped 
with recessed buttons, illuminated light-emitting diode (“LED”) indicators, 
identification plates, and all necessary appurtenances and wiring 
required to install a fully operational device. 


SWITCH AND LOCK MOVEMENTS 

All switch mechanism components will comply with the requirements of 
TP Exhibit 2A Section 16811 and the contract drawings provided. Power 
switch-and-lock mechanisms will meet the requirements established by 
AREMA C&S Manual Part 12.2.1, where the AREMA requirements do 
not conflict with any requirement specified in this Section. 


Alstom Model 5F Dual Control Switch Machines are proposed, and 
will include all ancillary equipment that the GLP Design Team deems 
necessary, with the approval of MBTA. 


Power switch-and-lock movement layouts will include an electric 
switch-and-lock movement, pedestal mounted junction box, throw 
rod, insulated hinged front rod, point lug, lock rod, detector rod, shims, 
identification numbers and letters, all required screws, nuts, washers, 





pins, grease fittings, cotter keys, plates, adjusting brackets, extension 
plates, saddle plates, and all hardware to mechanically couple the power 
switch-and-lock movement layout to the track switch points, and to 
mount the movement on the ties. 


Complete hand throw switch-and-lock movements with electric lock 
layouts, intended to be used for emergency operations only, will be 
provided as crossover locations at Red Bridge interlocking and just east 
of Magoun Square Station. 


SWITCH HEATERS 


All snow melter components will comply with the requirements of TP 
Exhibit 2A Section 16850 and the contract drawings provided. 


Snow melter layouts will consist of electric-type heater units functioning 
in amanner to keep the switch points free and clear of snow or ice to 
the extent necessary to permit free and unobstructed operation under all 
weather conditions. 


Each switch snow melter layout will have the following components: 
heating elements, external cable, conduit, rail connections, and other 
miscellaneous hardware required to mount and interconnect it to the rail 
and the associated snow melter control case. 


RELAYS 
Vital relays will be SIEMENS ST1 (equivalent to Ansaldo PN150B) and 
ST2 (equivalent to Ansaldo PN250B). 


SIEMENS Type ST1 and ST2 Vital Circuit Signal Relays are compact 
plug-in circuit switching elements housed within a clear plastic case for 
use in modern railway systems. These relays incorporate the required 
control characteristics as well as operating security for this application. 
Type ST1 and ST2 relays fit into the common size 1 and 2 sockets. 
The relays are interchangeable with existing types of relays and carry a 
registration plate unique to that specific relay type. 


GLP proposed relays have been in service for more than 10 years on the 
following freight and transit railroads: MBTA, Southeastern Pennsylvania 
Transportation Authority (SEPTA), Norfolk Southern (NS) Railway, Union 
Pacific Railroad (UPRR), BNSF Railway (BNSF), New York City Transit 
(NYCT), Metro North Railroad (MNRR), New Jersey Transit (NJT), San 
Diego Metropolitan Transit System (MTS) Corporation, Chicago Transit 
Authority (CTA), and Phoenix’s Valley Metro Rail (VMR). In addition, 
SIEMENS relays have been successfully interfaced to the following vital 
microprocessors: Microlok II, VHLC, VPI, and iVPI. Mean Times Between 
Failures for the various relays average greater than 300,000 hours. 


PANELS 

Local Control, Maintainer’s, and Status and Indication Panels will be 
provided in compliance with TP Exhibit 2A Section 16838 and the basic 
requirements in TP Exhibit 2A Section 16801. 


MAINTENANCE COMPUTERS 

Maintenance computers will be designed as an integral part of the 
processor-based systems. Two maintenance computers, each with 
its own monitor, keyboard, and mouse, will be associated with each 
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Figure A5.2.1-4: GLP proposed relays have successfully been in service for 
various agencies around the U.S., including MBTA. 





field location to allow for the simultaneous monitoring of redundant 
systems or the simultaneous monitoring of the online VMIS and non-vital 
system. The maintenance computers will have all necessary applications 
installed for monitoring all processor-based systems. They will also have 
all application tools needed for remote access and management of 
systems on the same network. Capabilities other than system monitoring 
will require authentication. 


The maintenance computers will be solid-state hardened equipment 
designed to function in the harsh environment of an electrified transit 
system, without requiring a fan for internal cooling. 


EQUIPMENT HOUSINGS 

CIHs, typically 10 feet by 40 feet, located as shown on the drawings, 
will house all functional signal system elements. CIHs will be sized to 
accommodate all signal equipment, plus 20% usable spare capacity for 
future equipment. 


CIHs will be located in the vicinity of stations, at interlockings, and as 
needed to avoid cable runs of excessive distances. 


Equipment racks will have standard open frame configuration, be shock 
mounted, and isolated from ground. All racks and equipment chassis will 
be discretely grounded to the CIH ground bus with ground cable, using 
pre-wired connections tested during the FAT. 


CIHs will include all necessary electrical sources; lighting; heating, 
ventilation and air conditioning (“HVAC”) systems, means of cable entry, 
pre-wired cable racks, and fire suppression systems. The HVAC system 
will be a two-part system and will not use air transfer with the outside as 
a means of cooling or heating. 


CIHs will have a minimum of two entry doors that both lock and will be 
installed on foundation piers with cable entry from below. 





Junction boxes will be used as needed and provide adequate space for 
triple or double post terminals as needed, terminal boards, cable slack, 
and all other necessary appurtenances. Insulated “gold” test nuts will be 
used instead of test links. 


CENTRAL INSTRUMENT HOUSE POWER 

Power for CIH lighting, utility outlets, HVAC, and the fire protection 
system will come from a separate dedicated 480 V AC 3-phase 
ungrounded system power feed from the closest substation. 


The 480 V AC feed will interface with the primary side of the automatic 
transfer switch that selects the power source for the stations, unlike 
the signal power feeds that receive their power as a single phase and 
ungrounded from two different substation sources. 


The 480 V AC utility feed with ground will provide power to the CIH utility 
loads through the required disconnect switches, transformers, breaker 
panels, etc. The design and sizing of the utility power delivery system will 
be based on the design and calculated utility loads in the CIHs. The CIH 
with the greatest load will be used as the basis for the other CIHs. 


LOW-VOLTAGE SIGNAL SYSTEM POWER 


Vital Systems (B12) 
All vital systems internal to the CIH will operate on a 12 V DC battery 
system (“B12”). The B12 source will be ungrounded. 


The battery bank will be of sufficient capacity to support all systems 
powered by the B12 for a minimum of eight hours. The batteries will be 
lead-acid-based, and sealed for ease of maintenance. The design will 
be supported by calculations that project the entire load that must be 
supported by the B12 power source, as well as the proper size for all 
components and cabling. 


The batteries will be charged by redundant battery chargers connected 
to the batteries in parallel. Each battery charger will be capable of 
individually supporting the full system load plus 50% for expansion, 

in addition to charging a completely discharged battery bank. The 
chargers, together and individually, will be capable of supporting the 
entire load with the batteries disconnected. 


The B12 battery chargers will be powered from the 60 Hz BX120 source, 
and will be wall- or rack-mounted. 


The batteries and charging system will be designed so that the batteries 
and chargers can be isolated through the use of fused disconnect 
switches for maintenance or replacement. 


Non-Vital Systems (B24) 

All stand-alone non-vital systems internal to the CIH, if used in the 
design, will operate on a 24 V DC battery system (“B24”). The B24 
source will be ungrounded. 


The battery bank will be of sufficient capacity to support all systems 
powered by the B24 for a minimum of eight hours. The batteries will be 
lead-acid-based, and sealed for ease of maintenance. The design will 
be supported by calculations that project the entire load that must be 
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supported by the B24 power source, as well as the proper size for all 
components and cabling. 


The batteries will be charged by redundant battery chargers connected 
to the batteries in parallel. Each battery charger will be capable of 
individually supporting the full system load plus 50% for expansion, 

in addition to charging a completely discharged battery bank. The 
chargers, together and individually, will be capable of supporting the 
entire load with the batteries disconnected. 


The B24 battery chargers will be powered from the 60 Hz BX120 source. 
The battery chargers will be wall- or rack-mounted. 


The batteries and charging system will be designed so that the batteries 
and chargers can be isolated through the use of fused disconnect 
switches for maintenance or replacement. 


Line Battery (LB12) 

A 12 V DC Line battery (“LB12”) will be provided to support low-voltage 
functions external to the CIH. Redundant 12V DC power supplies will 
generate/charge the LB12. The LB12 source will be ungrounded. 


The LB12 system will be sized according to the calculated load 
plus 50% spare capacity for expansion. These calculations will also 
determine the proper size for all cables and fusing. 


The power supply will be wall or rack mounted. 


Operations Control Center Interface 

The non-vital systems will interface directly to the OCC over the OCC 
Field Network. Communications will be serial based, using a local 
terminal server port for each non-vital system to route the data to the 
OCC Network. 


Control and indication functions included in the non-vital system will be 
per the design and interface requirements with the OCC. 


Code-Bit Assignment Sheets will be developed in conjunction with 
MBTA OCC staff, to define all control and indication data bits to be 
transmitted and received. 


Communication protocol between the OCC and non-vital processors will 
be Modbus protocol with a direct communication link between the two. 


signal Data and OCC Field Networks 

A redundant signal data network will be designed to manage all vital 
and non-vital communication between the CIHs. A separate OCC Field 
Network will be designed to manage communication between the 
respective CIH and OCC. 


The design will partition the network bandwidth through the use of 
secure local area networks (“S-LANs”). The design will identify all data 

to be transmitted over the network including origination and destination, 
frequency, and packet size to determine the necessary bandwidth for 
each type of data. The data will be functionally isolated so that a failure 
that disables one functional path will not degrade the overall functionality 
of the signal system and its support of service. The redundant path with 
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Figure A5.2.1-5: GLP will provide reliability through battery backup power to 
Safeguard the integrity of the signaling system 


its data will support full system functionality. 


Network data traffic will be segmented so that data traffic is not 
propagated beyond where it is useful for system functionality. 


All network equipment diagnostics will be available at a single 
designated port on the network. In addition, an indication for signal data 
network availability will be provided for display on the Maintainer’s Panel. 


signals 

All signals supplied will be in accordance with AREMA 2014 
Communications and Signals Manual Part 7.1.1, Recommended 
Design Criteria and Functional/Operating Guidelines for a Color Light 
Signal, Doublet-Lens Type, with the lenses arranged in a vertical row. 
The Signals Components for the signals listed below will also comply 
with the requirements of TP Exhibit 2A Section 16817 and the contract 
drawings provided. 


> Wayside Signals — The color light signal layouts will be both 
wall- mount and pedestal-mount type, and use LED lighting if this 
allowance is selected. 


> Train Approach Indicator (“TAK”) — In compliance with the 
specification, the color for the TAK will be clear or lunar white and use 
LED lighting 


SIGNAL SYSTEM TESTING 

The signal system will undergo standard MBIA static testing as an 
independent GLX system. Once the system has been verified to 
function with the static test, then the dynamic test will proceed. with the 
operation of trains on the GLX. Once the dynamic testing is completed, 
the signal system will be cut over and tested to operate with the rest of 
the Green Line. This will be performed with assistance from MBITA with 


O00 


operating trains once all safety aspects have been verified. In addition 
to signal system testing, the entire system will be subject to the System 
Integration Tests described earlier in this section. 


CIRCUIT PROTECTION 
The grounding system for signal houses, signal cases, signal racks, and 
signals will comply with the specification TP Exhibit 2A Section 16803. 


All signal cases, houses, racks, and equipment rooms will be 
designed, fabricated, and installed in accordance with AREMA 2014 
Communications and Signals Manual Parts 11.1.1 (Recommended 
Functional/Operating Guidelines for Electrical Safety), 11.2.1 
(Recommended General Practices for Electrical Surge Protection 
for Signal Systems), and 11.3.1 (Recommended Design Criteria and 
Functional /Operating Guidelines for Primary Surge Protectors for 
Electrical Surge Protection of Signal Systems). 


All track circuits will be protected from lightning, and all electronic 
equipment will be protected by secondary surge suppressors in addition 
to primary lightning arrestors. 


A5S.2.1.B.1.A 
S&1CS ARCHITECTURE 


The overall architecture of the Signaling & Train Control System 


(“S&TCS”) will comply with the design requirements by MBTA in the RFP. 


Specifically, the S&TCS system will comprise track circuits and other 
wayside equipment, including signals and switches. These devices 

will be connected to a computer-based interlocking system through 

a communications network composed of fiber optic cable, network 
switches, and other related equipment. Two critical interlocking houses 
are located at Red Bridge and Brick Bottom. For example, Red Bridge 
will control the critical turnout for the division between College Avenue 
and Union Square. 


The two interlocking plants will communicate through a fiber optic 
network to the central dispatch system at the OCC. The OCC will be the 
primary interface between dispatchers and the train control system. The 
dispatch system will provide higher functions, such as route setting, that 
will allow dispatchers to monitor and control rail operations. 


Figure A5.2.1-6 illustrates the signal system layout as currently 
designed by GLP. 


A5.2.1.B.1.B 
INTERACTION 


As discussed previously, the proposed wayside signal system is a 
single-direction, color light, two block signal system that communicates 
movement authority by means of various signal aspects conveyed to 
the vehicle operator, while the AVI system uses both wayside and car- 
borne components. Interaction of the S&TCS and the revenue and 
maintenance vehicles occurs by use of the Thumbwheels (No. 7 Vehicle) 
or Touchpads (No. 8 Vehicle). These are used to set a route code on the 
car-borne equipment. At AVI locations, this code is transmitted to the 
wayside equipment, which reports the vehicle location to the OCC and 
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Figure A5.2.1-6: GLP has designed the signals system to aaa ae integrate and allow easy MBIA Operations and Maintenance. 


makes requests to the signal system to clear and line the appropriate 
routes. Maintenance vehicles and yard operation are controlled by MBTA 
staff under the MBTA operating procedures for the VMF. 


Train Status Display 

The train status display system will provide a complete visual indication 
of track block occupancy, switch positions, train identification, signal 
indications, as well as other field conditions and alarm indications. 


Power Control Display/Control Panel 
This system is a function of the power dispatchers that are located at 
the OCC, and provides a display and the appropriate console detail 





for full control and monitoring of the TPSSs. Control of the OCS is also 
maintained through this system for all segments of the OCS-equipped 
rail and bus network, which includes the MBTA Green Line. 


A5.2.1.B.1.C 

FALLBACK OPERATION 

The S&TCS will be designed with subsystem redundancy to ensure high 
reliability of rail operations. These subsystems are as follows: 


Communication System: the communication system will comprise 
of redundant fiber cables, network switches, backbone switches, and 
communication ports to the different subsystems. 
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Computer-Based Interlockings: the interlocking plants will 

have redundant modules such that a failure of one will result in a 
seamless failover to the other module. Redundant power supplies and 
communications lines with also ensure high reliability. 


Dispatch System: the dispatch system will contain two separate 
processors, memory units, power supplies, and communication ports. 


In the event of a subsystem failure the overall design will be such that 
system safety will not be compromised, and system reliability will be 
maintained. 


AdS.2.1.B.1.D 


YARD CONTROL STRATEGY AND INTERFACE 

Yard Control Strategy: The VMF will be designed such that LRVs 
operate in the VMF yard compliant with MBTA operating rules contained 
in Exhibit 2H without impact to revenue service of the system, with train 
movements in the yard under the control of the yardmaster. The limits 

of VMF yard operations will be the points on the yard lead tracks where 
LRVs are “clear” of revenue service on the Branch lines. 


Interface to Mainline S&TCS: Interface to the mainline is via the three 
proposed yard lead tracks. A single track yard lead will be provided 

to directly connect VMF yard operations to the Union Square Branch 
outbound track. A two-track yard lead will be provided to connect VMF 
Yard operations to the Medford Branch at Brickbottom Interlocking. 
Yard leads will support LRVs operating in either direction; either entering 
service or exiting service. 


Wayside push buttons and AVI points will be installed where trains enter 
and exit from the yard lead tracks to the mainline. Wayside push buttons 
will function as the primary route request where trains enter service from 
the yard, with AVI route selection and functionality as an override to 
cancel or change a route request. The AVI system will decode the route 
number from the vehicle and transmit route requests to the non-vital 
systems based on the Code Control Box (“CCB”) settings on the vehicle, 
and transmit vehicle and route data to the OCC for integration into 
system data and dispatcher display. 


The AVI field equipment will be supported by an uninterruptible power 
source and will keep the AVI system online for the same duration that the 
vital systems within the CIH remain online. 


AdS.2.1.B.2 
S&TCS INTEGRATION WITH VEHICLES 





All activities and provisions for controlling inspections and for testing 
Project supplies and services related to the vehicles for the purpose 
of validating the GLX is described in a Project Test Plan (“PTP”). The 
PTP defines the overall approach, and the organization necessary to 
consistently carry out inspections and tests on all components of the 
system to demonstrate compliance with contract requirements, and 
to enable commissioning. The PTP refers to specific test plans that 
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implement the inspection and test process for each individual subsystem 
and/or area of activity. 


Inspection and testing activities for the Project are organized around the 
two main levels of the test and commissioning process: 


> Factory inspection and acceptance tests are carried out at the 
subsystem level by Verification and Validation engineers, Supported 
by System Engineers. 


> Inspection and testing on-site is performed by a dedicated Test and 
Integration Team. 


Once the factory-validated system is shipped to the field site, further 
testing validates the system’s functional operation with the actual field 
equipment. Site integration and site validation testing takes place, after 
which the system-level integration testing begins. This project phase is 
necessary to allow for resolution of any interface or operational concerns 
discovered in the field. A database is established to track any issues that 
may arise through to mutual resolution and acceptance. At this point in 
the Project, the system will be commissioned for service operation. 


Inspections and tests are conducted during manufacturing, construction, 
installation, and on-site to ensure compliance with those requirements 
and a test or inspection plan will be completed prior to start. These plans 
detail their objectives and success criteria as well as the methodology 
by which the test or inspection is conducted. Inspections are focused 

on verifying that the products satisfy the specifications and conform 

to applicable standards. Management reviews are also used to control 
the Project through adequate allocation of resources. A generic Master 
Test Plan, Factory Test Procedures, and Field Test Procedures will be 
provided. Datasheet results for factory (“FAT”) and field testing will be 
submitted. 


The vehicle interface with wayside signaling systems can often present 
problems. For example, there is an interface between train wheels and 
the rail whereby the train shunts, i.e. completes the electrical circuit, of 
a track circuit. Proper shunting is necessary for the signaling system 

to locate train position within the system. Shunting can often present 
problems where there is insufficient contact with the rail. This may be 
caused by various problems, including rust, corrosion, or materials 
such as dust and sand. Rail grinding or cleaning is usually performed to 
resolve this problem. 


Communication problems can exist between train-to-wayside radio- 
frequency (“RF”) transponders and train-borne antennas when used for 
additional train positioning. This is often caused when the transponders 
do not emit a field sufficient for the train to read. Antenna-to-transponder 
communications are usually resolved by increasing the gain from the 
transponder (if energized) or the antenna (if the transponder reflects the 
signal). 

Problems can occur with train-to-wayside radio communications, and 
usually these problems occur within tunnels. Proper positioning of 
wayside antennas is the key to ensuring adequate communications with 
the rolling stock to eliminate dead zones of coverage. 




















A5.2.1.C 
COMMUNICATION SYSTEMS DESIGN 


The communications systems will provide all the necessary functions 

to support the operational requirements of the GLX. A redundant and 
resilient fiber optic backbone will be routed along the LRT alignment 

with a combination of aerial and underground installations throughout 
the alignment and into the VMF, Transportation Building, signals and 
communications systems, TPSS, and passenger stations for the new 
extension, routing back to the Remote Office Control Center (“ROCC”) at 
45 High Street. In addition, a separate fiber optic cable will be installed to 
support the signal system. The Systems Connection Diagram in Figure 
A5.2.1-7 identifies the communication subsystem that will be procured, 
installed, configured, and tested along the new MBIA GLX. 


All voice, video, and data signals from the communications systems 
will be routed over the fiber optic backbone via the new and existing 
high-speed Ethernet (“SWAN”). The CCTV system will provide real- 
time Internet Protocol (“IP’) cameras at every station and TPSS, and at 
the VMF and Transportation Building. The CCTV system will provide a 
deterrence to crime, a sense of security to the passengers, situational 
and operational awareness to ROCC operators, and forensic evidence. 


GLP is experienced managing S&TCS integration with vehicles on various 
projects similar to GLX, including Phoenix’s Central Valley LRT, Los Angeles’ 
Blue Line, and Dallas’ DART system. We will implement the PTP to identify 
potential risks and use lessons learned and knowledge to successfully 
integrate the MBTA vehicles of varying with the new rail extension. 
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Figure A5.2.1-7: GLP has designed a resilient network that does not allow any 
single-point failures to effect the overall communications system. 
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Figure A5.2.1-8: GLP has designed the communications system to seamlessly 


integrate and allow easy MBIA Operations and Maintenance. 


The Public Address Customer Information System (“PACIS”) will 

provide audio and visual messages regarding MBIA LRT operations to 
passengers at the new stations. The messages will be both prerecorded 
and live messages from ROCC operators. The passenger assistance 
telephones at each station will allow passengers to request assistance 
from the operators at the ROCC. The access control and intrusion 
detection systems on all MBTA facilities and gates along the MBTA 
corridor will prevent unauthorized personnel from entering the facility and 
possibly being injured by maintenance and operations activities. 





Ad.2.1.C.1 
SYSTEMS TOPOLOGY/SYSTEMS CONNECTION 


System communication facilities for the GLX Project will extend the 
existing network by providing a new 10-Gb/s Ethernet network between 
communication, signal, station, and traction power facilities. The 10- 
Gb/s backbone network will interconnect communication equipment 
between all stations and facilities to the ROCC for remote monitoring 
and control. A fiber optic cable design will consist of a 96-strand 

single mode backbone fiber that will interconnect all the GLX stations’ 





communication rooms while providing lateral connections of single 
mode fiber optic connections to signal houses, TPSSs, Transportation 
Building, and the VMF, providing a communication medium back to the 
ROCC and police. 


The fiber optic and copper communication cables will be physically 
separated on opposite sides of the right of way (“ROW”) on messenger 
cable installed on the OCS poles, and in new cable troughs, where 
available, along the new GLX alignment. New fiber optic cables will 
primarily be installed on aerial messenger cables along the GLX corridor 
as appropriate. 


The new 96-strand fiber optic cables will provide network connectivity 
to SWAN and WAN networks. The fiber optic network will support the 
corporate network, the SWAN for the CCTV network, connectivity to the 
SCADA Hub Monitoring and Control Systems (“HMCS”), automatic fare 
collection system, PA/variable message signs (“VMS”), access control, 
passenger/elevator emergency telephone, and Voice over Internet 
Protocol (“VoIP”) telephone systems at the GLX stations and facilities. 


The lateral fiber connections will provide connectivity from the backbone 
network switches in the communication rooms to the signal houses and 
cabinets, as well as TPSSs and access control gates along the new GLX 
alignment. Lateral fiber connections from the fiber distribution cabinets 
to the communication closets within the VMF and Transportation 
Building will also be provided to enable communications to the indoor 
PA system, CCTV system, and access control system. 


The GLX network is designed as a dual self-healing ring that connects 
each of the facilities shown in Figure A5.2.1-8, GLX Connected 
Facilities. This is a resilient backbone network that allows ongoing 
communications with Operations given any failure in a facility or segment 
of the network. 


A5.2.1.C.2 
DESIGN AND FUNCTIONALITY 





GLP’s communications systems design provides the necessary 
communication specific elements for the new proposed stations as well 
as the VMF and Transportation Building. 


To allow for the new GLX, the following systems will be expanded: 


> Genetec Video Management System 

> Genetec Access Control System 

> ARINC/Rockwell Collins SCADA System 

> Avaya Telephone Management System 

> ARINC/Rockwell Collins PACIS System 

> Cubix Fare Collection Management System 


The existing ARINC/Rockwell Collins SCADA system will carry out 
data acquisition, processing, alarm monitoring, presentation, and 
archiving functions. Major application functions will include enhanced 


train tracking, passenger station facility monitoring, TPSS monitoring 
and control, determination of rail energization status, and information 
storage and retrieval. The SCADA system will also interconnect with 
the Enterprise Network for secure access by a variety of corporate 
users. The SCADA system user interface will consist of local operations 
consoles and mimic displays. High-performance consoles will be used 
by ROCC operations personnel to monitor and control the train control 
system, traction power system, and passenger stations. 


The SCADA system will be designed for ease of expansion and alteration 
in an economical and efficient manner. Expansion and alteration include 
adding and removing monitored and controlled points from database 
and displays, adding and removing system functions, altering computer 
memory and input/output hardware, and expanding inter-computer data 
communications. 


New fiber will be installed on both sides of the ROW to provide 

physical separation of the fiber optic network along the full length of 

the alignment. Station communication elements will be placed on new 
lighting poles throughout each station. Access control controllers, 
readers, and gates will be installed at all wayside locations to provide 
security for the facility sites. The Network Management System 
(“NMS”) will provide maintenance staff indications of field equipment 
monitored by this system. Network communications between NMS 
and the SCADA system will be established such that selected events 
received by the NMS may be transmitted to SCADA for display on 

the SCADA workstations and recorded in the SCADA logs for historic 
reference and playback. The IP telephones will provide VoIP telephone 
communications at every station, CIH, TPSS, VMF, and Transportation 
Building. 

A communications transmission system (“CTS”) will be installed along 
the ROW to interconnect the various field SCADA, CCTV, data, and voice 
signals between the field and the ROCC. The CTS includes a fiber optic 
cable plant, optical and electronic transmission equipment, and other 
equipment necessary to provide communications between sites. 


The backbone IP network system will be configured to continue to 
operate normally on loss of a single fiber or any single equipment 
module. One high-speed IP network will be provided for all data, voice, 
and CCTV. The Communications System Network (“CSN”) will consist 
of an IP-based 10-Gb/s WAN in a ring configuration supporting 1-Gb/s 
linked spur sites, control system workstations, control system servers, 
video cameras, IP audio, IP telephony, and other systems. Network 
switches connecting local and remote sources of the Control System will 
be monitored and alarmed at the ROCC by the NMS. 


\ 





Ad.2.1.C.3 
OPEN-DATA LINK 





There are many design approaches that can be taken to design the 
open data link. The GLP Design Team will work closely with MBTA to 
discuss the design approach that works best for MBTA. The design will 
be developed to ensure expansion and that the technology used will be 
available after revenue service. 


Vehicle and system scheduling announcements can be provided to the 
trains throughout the GLX alignment using an enterprise WiFi/Wireless 
Local Area Network (“WLAN”) wireless communications link that will 
provide industry-leading bandwidth from each train back to the office 
servers at the headend. The wireless link will be designed to allow the 
headend servers at the office to talk to the train onboard PA/video 
message board system providing both audio and visual communications 
to the speakers and signs on board each train. Hotspot coverage can 
be designed along the GLX alignment with multiple overlapping access 
points as required by MBIA. The WiFi/WLAN wireless system will 
conform to IEEE 802.11 standards. This link will be designed with open 
architecture to allow for varying systems to use this link with proper 
authentication by the MBTA. 


AdS.2.1.C.4 
INTERFACE WITH EXISTING SYSTEMS 





GLP will develop the design to ensure that expansion and the the 
MBTA‘s selected technology to will be available after revenue service. All 
wayside communication systems proposed for the GLX will be run back 
to 45 High Street to interface with the existing SCADA, CCTV, PACIS, 
telephone, access control, and fare collection systems. 


All systems will be put on the backbone network at each communication 
house and transported on the network back to the ROCC at 45 High 
Street, where each system will branch off to the appropriate server 
structure. 


The existing ARINC/Rockwell Collins SCADA system will require 
additional software programming at the headend to integrate the new 
Green Line stations and facilities into the system. Code charts will be 
required to identify new control and indication points that will need to 

be programmed into the system. Additional graphics will be required on 
the Overview Display, as well as at each Dispatcher Console position, to 
properly display the new stations and facilities at the ROCC. 


The existing ARINC/Rockwell Collins Public Address Customer 
Information System, including VMS, will be expanded to include the 

new stations and facilities at each Dispatcher Console position at the 
ROCC. Additional software programming will be required to add the new 
stations onto the existing system. 


The indoor PA speaker system will be designed to provide adequate 
coverage for the VMF, Transportation Building and other GLX facilities, 
and will meet NFPA 72 requirements. Moreover, the system will be 
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designed to meet the Massachusetts Fire Marshall requirements when 
used as part of the combined building fire alarm system. 

The existing Genetec Video Management System will require additional 
licenses and software programming to include the new cameras required 
for the expansion. Additional Network Attached Storage (“NAS”) and 
Recording Servers will be required to support the new cameras for the 
stations, VMF, and Transportation Building. 

The existing Genetec Access Control System will require additional 
licenses and software programming to include the new controllers, card 
readers, and gates for the new stations and facilities. 

The existing Avaya Telephone Management System will require 
additional licenses and software programming to include new PBX and 
Emergency phones for the new station and facilities. 


A5.2.1. 
TRACK WORK SYSTEM DESIGN 


A5.2.1.D.1 
OVERALL APPROACH AND DETAILS OF TRACK WORK SYSTEM 








GLP’s Lead Designer, WSP, earned its experience with Green Line track 
design through its work on the North Station project, the environmental 
phase of GLX, and the 30% design for Lechmere Station when it was 
part of the NorthPoint development project. 


The GLX Project involves two rail systems, each with its own track work 
design standards: 


MBTA Commuter Rail Standards include: 


> MBTA Commuter Rail Design Standards Manual (“CRDSM”) 
MBTA Book of Standard Plans, Track and Roadway (“BSP”) 
MBTA Track Maintenance Standards 

MBTA Railroad Operations Directorate 

MBTA MW-1 

NFPA 130 


AREMA Manual for Railway Engineering and Portfolio of Trackwork 
Plans 


MBTA Green Line Rail Standards include: 


MBTA Maintenance of Way (MoW) Division Green Line LRT Track 
Maintenance and Safety Standards (“LRTMSS’”) 


MBTA MoW Book of Standard Track Plans (“BSTP”) 

NFPA 130 

MBTA Material Spec 9251 — Subballast 

MBTA Railroad Operations Book of Standard Plans Dwg. No. 1030 
Transit Cooperative Research Program (“TCRP”) Report 155 

> TCRP Report 71 

> ASTM 
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Figure A5.2.1-9: GLP Monee CUM OcHIIANIIALUAVARCUALCINVASIISMOVIMUNTomIo(@1.@relIl@]alpalclaiarclale 
has developed enhancements to the GLX Project design. 


GLP’s approach to design of the relocated commuter rail tracks starts 
with the geometric design, which is constrained both horizontally and 
vertically by the multiple overhead bridges. Track vertical and horizontal 
alignments will be designed for FRA Class 5, which is the standard of the 
MBTA commuter rail system. 


GLP’s approach to GLX track design started with analyzing the current 
design. In most cases, we found that the current design is adequate, and 
there is no need for further refinement. 


GLP has analyzed the entire track alignment and found that some of the 
proposed undercutting may be reduced, and profiles can be optimized. 
After modeling the track alignments and profiles using CADD software, 
we found that the proposed alignment was set too low relative to some 
structures, and our design reduced the undercutting to save time and 
cost. We made use of the two site visits that the MBTA offered by 
physically confirming bridge horizontal and vertical clearances to help us 
to arrive at this interpretation. 


GLP’s proposed profile adjustments still conform to MBTA design 
criteria. This design will minimize the designated track outages 
dedicated to this activity. Our approach to geometric design also 

keeps one eye on the train performance simulation. While the general 
geometric design standard will be 50 miles per hour (“MPH”), near 
stations where actual train soeeds will be reduced, geometrics will reflect 
the maximum possible speed. 


Our model also gives us the ability to produce cross sections along the 
corridor to evaluate earthwork and assess how our new roadbed for 
the GLX will line up with the existing MBTA commuter rail tracks. This is 
important to GLP for constructability purposes, as well as to MBTA to 
clearly understand the permanent condition. 


—$<eo—_—_—_——_—_—$—$<—“— . 


Once the track is built, it will meet all of the requirements set forth in the 
RFP. The commuter rail will include 132RE rail while the light rail tracks 
will use 115RE rail. 


A5.2.1.D.1.A 

TRACK BED STRUCTURE 

The track bed provides the foundation for the track structure. The key 
elements include a well-compacted subgrade, well-drained subballast 
and ballast. A solid track bed will maintain line and grade, minimizing 
noise and vibration. Areas of excessive operational vibration (as defined 
in the Environmental Impact Report [“EIR”]) will be mitigated through the 
use of ballast mats. 


The proposed track structure for the commuter rail tracks will consist 
of wood ties and ballast, and the roadbed will be in accordance with 
BSP Dwgs. No. 1000 and 1002. We will reuse as many existing ties as 
possible after visual assessments by experienced track inspectors. 


The light rail tracks will also be wood ties and ballast, except within the 
limits of the VMF. Different cross sections are being considered in this 
area, including embedded track and standard track with commercial 
grade-crossing systems. 


A5S.2.1.D.1.B 
SPECIAL TRACK WORK 


Commuter Rail Track 

Special track work includes the turnout to the Yard 10 lead, special 
details for curved track (rail head hardening, gauge adjustment), rail 
fastening systems, and ballast mats. 


GLP has reviewed the various interlockings, including access to the Yard 
10 facility from the New Hampshire Mainline (““NHML”), as they relate 

to the movements of the three operating railroads (Pan Am Railways, 
Amtrak, MBTA). GLP has also considered the removal of all of the 

retired sidings within the mainline as per Project requirements. GLP 

will coordinate with Pan Am Railways, Amtrak, MBTA, and any other 
stakeholders to make sure all operations are preserved or made better. 
Keolis will build and commission the new Tufts interlocking and retire the 
somerville Junction interlocking. We will coordinate as needed in relation 
to Our project. 


All special track work for the MBTA commuter rail will meet current 
MBTA standards using the MBTA CRDSM and BSP. 


Green Line Track 
Special track work includes: 

> Restraining rail 

> Guard rail 

> Turnouts 

> Crossovers (revenue and non-revenue) 
> Track crossings (at VMF) 





For the viaducts, we have reviewed the use of direct fixation (“DF”) vs. 
ballast deck. In consideration of design and construction considerations, 
we have concluded that ballast deck is both a better design and overall 
more economic considering construction cost. While the ballast deck 
results in a heavier structure, the added structural costs are offset by the 
savings in track construction costs. In addition, from a structural design 
perspective, the use of ballast deck eliminates the issue of handling rail 
stress associated with horizontal expansion joints on viaducts. From a 
track construction process, ballast track construction typically requires 
one crew for installation while DF involves two to three crews. 


A5.2.1.D.1.C 

NOISE AND VIBRATION 

The design and criteria to meet the noise and vibration requirements 
are set forth in the EIR. We analyzed alternative methods to achieve the 
requirements, including the use of resilient fasteners in lieu of ballast 
mats. However, in consideration of the logistics and construction costs 
associated with the commuter rail track relocation and lowering, we 
concluded that the use of ballast mats was preferable in the locations 
indicated in the EIR. 


A5.2.1.D.1.D 

MINIMIZING RAIL CORRUGATION 

Irregularities on wheels and rails, Known as corrugations, can give rise to 
noise, ground-borne vibration, and more general dynamic loading, which 
increases damage to components of both vehicle and track. These 
quasi-sinusoidal irregularities can arise from minor irregularities in either 
the track or wheels. 


Corrugations can be minimized through specific considerations in 
design and construction, but keeping corrugations in check also requires 
ongoing maintenance in the long term to preserve track alignment and 
proper superelevation. 


A smooth rail profile is a key to minimizing the potential for rail 
corrugation. For this Project, we propose to maximize the use of 
continuous welded rail (“CWR”) strings. We propose to have strings of 
CWR delivered by train to the Project site. This approach will minimize 
the number of thermite field welds and improve overall smoothness of 
the top of rail. 


For curves, head-hardened rail will be used for the high rail. Another 
key consideration is to minimize actual superelevation (Ea) values in 
superelevated track. As we noted before, track design follows from 
consideration of train simulation results, so that the superelevation 
reflects achievable train soeed, as excessive superelevation could lead 
to corrugations in curves. Finally, for tight curves, particularly near the 
VME, we will consider the application of friction modification, which can 
reduce the likelinood of developing corrugations, while reducing rail and 
wheel wear, and reducing squealing through tight curves. 


Finally, in both tangent and curved track it is necessary to avoid 
widening the gauge of the track. As part of the final track tamping and 
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lining operation, gauge measurements will be verified, especially on all 
Spirals and curves. 


Ad.2.1.D.2 
END OF TRACK DEVICE 


Figure A5.2.1-10 represents the MBTA standard bumping post for 
the Green Line. It is a fixed post with a head mounted at the height 
of the vehicle anticlimber. This detail conforms to the GLX Project 
requirements. 


Per the MBTA CRDSM, for commuter and freight rail tracks, a Western- 
Cullen-Hayes Model WA bumping post or approved equal will be 

used on all stub end tracks. End of line stub end terminals will have 
energy absorbing impact attenuators capable of stopping a nine-car 
consistently and one locomotive traveling at 10 MPH. MBTA Reference 
Standard Plan 3010 and Specification 9206 will be used for the basis of 
design. 





Per TP Section 10.2, sliding friction or hydraulic bumping posts will 

be installed at the ends of all stub-end tracks. Bumping posts will be 
designed to engage the anti-climber of the LRT vehicle. They will be 
designed to stop two fully loaded LRT vehicles (385 tons) traveling at 
6 MPH without damage to the vehicle or the bumping post. Bumping 
posts will be bonded and electrically isolated from the traction power 
and train control systems. All bumping posts designed for the Green 
Line will conform to MBTA MOW Division Drawing No. 925. The lowered 
bumper and coupler heights on the GLX vehicles requires a bumping 
post designed specifically for the vehicle. The basis of design will be a 
Western-Cullen-Hayes Model WH or approved equal. Where standard 


Figure A5.2.1-10: GLP is providing a standard MBTA-defined bumping post to 
eliminate additional staff training or special parts or tools for maintenance. 
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bumping posts are used on the GLX line, a Western-Cullen-Hayes Model 
WA or approved equal will be used as the basis of design. 


AdS.2.1.D.3 
APPROACH TO MEETING REQUIREMENTS FOR SPECIAL 
TRACK WORK 





Our approach for special track work is to assemble manuals for the track 
work standards and criteria for both commuter rail and Green Line track 
work. These will start with the respective MBIA standards, including 

any updated standards developed for the GLX Project. GLP will also 
consider any updated commuter rail standards that are being developed 
as part of the South Coast Rail (“SCR”) project, for which GLP Team 
member WSP serves as the Owner’s Representative. 


These standards will be supplemented by AREMA standards where no 
MBTA standard exists. We will review our manual with the MBTA Track 
Department to confirm that GLP’s design criteria and standards are 
acceptable to the MBIA. 


As part of this process, we will consider any special requests for waivers 
to the MBTA standards. This process of requesting and approving 
design criteria waivers is being defined as part of the SCR project. We 
would adapt that process and waiver request form for the GLX Project. 


A5.2.1.D.3.A 

DESIGN METHODS AND STANDARDS 

The commuter rail track design standards for special track work are 
included in the MBTA Commuter Rail Design Standards Manual. All 
turnouts will follow MBTA standards. For elements not defined by MBTA, 
AREMA standards will be used. 


The criteria for special track work for the Green Line includes restraining 
rails and guard rails. These items will follow the MBTA standards for the 
Green Line as indicated in the TPs Section 10.2: 


> Track having a centerline radius equal to or less than 1000 feet and 
greater than 100 feet will have restraining rail added to the gauge side 
of the inside rail. 

> Track having a centerline radius equal to or less than 100 feet will have 
restraining rail added to both sides. 

> Two emergency guard rails are required between the running rails on 
Bridge Decks, Elevated Structures and Viaducts, adjacent to Station 
Structures, Station Emergency Egress Structures and Fill Retaining 
Walls and Slopes, Bridge Abutments and Piers, and On Grades 
greater than 3%. 


A5.2.1.D.3.B 

APPROACH TO PROJECT OPERATIONS 

On the Medford Branch, two interlocked No. 8 crossovers will provide 
universal routing will be located on the east side of the College Avenue 
terminal station. This provides a 15 MPH diverging speed for revenue 
trains that need to switch tracks to be right-hand running. This speed 
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should be under the speed curve for the terminal operation, given the 
bumping post condition at the end of the tracks. 


Maintenance hand throw No. 6 crossovers are located at both the Ball 
Square and Magoun Square stations. They interface with the Ball Square 
and Magoun Square CIHs, respectively. The next maintenance crossover 
is a hand throw No. 6 double crossover located west of the junction 

with the Union Square branch. When using maintenance crossovers 

for revenue service, a series of three stations— East Somerville, Gilman 
Square, and Magoun Square—will be located within one single-tracking 
segment. Both Ball Square and College Avenue stations will be within a 
single-tracking segment each. 


West of the connections to the Union Square Branch is a No. 6 hand- 
powered crossover that will enable single-track operations at Lechmere 
Station and on the Lechmere Viaduct, while allowing double tracking on 
the Union Square Branch. This crossover is controlled by the Red Bridge 
CIH. 


On the Union Square Branch, a powered No. 8 double crossover 
provides universal routing west of the Union Square terminal station in 
the event of single tracking on the Union Square Branch. The 15 MPH 
diverging speed for revenue trains should be under the speed curve 
for the terminal operation, given the bumping post condition at the 
end of the tracks. Further west is a single No. 10 interlocked crossover 
controlled by the McGrath CIH. A turnout to yard lead track 4 (YL-4) is 
located on the Union Square eastbound (US-EB) track. 


The Union Square Branch eastbound track connects to the Medford 
Branch eastbound track with an interlocked No. 6 turnout, allowing for a 
10 MPH diverging speed. The Union Square westbound track connects 
to the Medford Branch westbound track with a No. 10 turnout, allowing 
for a 15 MPH diverging speed. 


A5.2.1.D.3.C 

SPECIAL TRACK WORK DESIGN 

As stated previously, special track work design will be in accordance 
with the design manuals assembled and reviewed with the MBTA. 


A5.2.1.D.4 
SPECIAL TRACK WORK DRAWINGS 





GLP has provided special track work drawings in the end of this 
document on drawings of document. Drawings 000-K-3000, 000-K- 
3101, OOO-K-3200,000-K-3201 indicate the following: 


COMMUTER RAIL DRAWINGS: 
> Typical detail of curved track inducing head-hardened rail and gauge 
adjustment based on degree of curvature 


> Details of rail fasteners 
> Details of ballast mat 

> Detail for turnout 

> Detail of insulated joint 
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Figure A5.2.1-11: GLP’s approved Alternative Technical Concepts (AIC) offers 
prefabricated TPSss that will allow MBIA to witness full functional testing in the 
factory, thereby eliminating unknown conditions and eliminating potential schedule 
Tanveysleiess 


GREEN LINE DRAWINGS: 


> Details for single and double restraining rail 

> Details for guard rail 

> Details for switches and frogs in turnouts 

> Detail for crossover (revenue track) 

> Detail for crossover (emergency/maintenance use) 

> Detail of insulated joints, including joints in restraining rail. 
> Detail for track crossing at VMF 





A5.2.1.E 
TRACTION POWER SYSTEM DESIGN 


The GLP Team will verify and detail the traction power sectionalizing 
that is proposed, based on the load flow that was already prepared. 
GLP will incorporate the MBTA pre-purchased new equipment in one 
of the new TPSSs with the understanding that all detail information, 
such as schematics, wiring diagrams, manuals, etc., will be provided to 
us for the detail design. The remaining DC disconnect switches will be 
supplied by the GLP Team to complete the substations. The equipment 
for the two other TPSSs will be supplied as directed by the TPs. This 
combination will form three double-ended substations, each with two 
3-MW transformer rectifiers with outdoor, oil filled transformers at Red 
Bridge, Pearl Street, and Ball Square sites. 


A5S.2.1.E.1 
TRACTION POWER DESIGN PROCESS 


The 13.8 kV network will be designed with redundancy as specified, and 
where possible the duct banks will be routed in the opposite sides of 

the right of way. Where this option is not possible to exercise, a 6-foot 
minimum separation will be planned to avoid single mode failure. GLP 
will verify that the alternate supplies from the Eversource Utility Company 
are from independent substations, or independent buses. 
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The design process will use the information compiled in the existing 
load flow study to verify the ampacity needed for all (typical) feeders. 
The ampacity calculations will use a commercially available computer 
program, CYMCAP by CYME, that will model the duct bank, and 

the surrounding soil thermal resistivity, for accurate assessment and 
adequate margin. 


Each TPSS will be provided with a ground grid to assure safe step and 
touch potential. The ground grid will be designed per IEEE Std. 80 with 
a commercially available computer program, AutogridPro, by SES. 

GLP will conduct soil resistivity tests at each substation location, and 
following the installation, will verify the calculated ground grid resistance 
by conducting tests at each site in conformance with IEEE Std. 81. The 
ground grid design will be based on the maximum short circuit data 
provided by the power utility company. 


Each TPSS will be equipped with 125 V DC battery sized per IEEE Std. 
485 to meet the needs of the substation for a minimum of eight hours 
following a battery charger failure. Also, each TPSS will be equipped with 
emergency trip station (“ETS”), and transfer trip capability to isolate the 
adjacent substations if needed. 


AdS.2.1.E.2 
TRACTION POWER DESIGN, FAILURE MODES, AND 
MITIGATIONS 








The failure modes are anticipated in the existing load flow study for 

the first and second contingency operation for a 5-minute headway. 
Provision will be made as required in TP Section 11.1.2.1 paragraph b) 
(i) to close the tie switch at each end of line location (Union Square and 
Ball Square) in order to connect the OCS of each track together. This 
provision is in addition to bypass switches at the TPSSs. The bypass 
switches will be equipped with an auxiliary switch to change the normal 
relay settings to the contingency operations relay setting automatically. 
For this purpose, the desirable location for the disconnect switch Is at 
the substation. 


AS.2.1.E.3 
TRACTION POWER DIAGRAM 





Traction power is located on Drawing SYS-TP-0033. 
Ad.2.1.F 


OVERHEAD CONTACT SYSTEM (“OCS”) DESIGN 


A5S.2.1.F.1 
OVERALL APPROACH 





The following is an overview of the OCS system being proposed: 


> On the mainline, a simple auto-tensioned OCS comprising a 4/0 
bronze alloy 80 contact wire and a 19 strand copperweld 4/0 
messenger wire will be used. All components will be designed in 


accordance with MBIA standards, and will be compatible with the 
existing MBTA system. 


In the yard, a single trolley wire will be used with a spring 

tensioning system. 

A pantograph security analysis will be performed in accordance with 
UIC 606-1 to determine maximum pole spacing on curves to maintain 
the contact wire height between 12 feet-6 inches and 19 feet-O 
inches, with a nominal contact wire height of 15 feet-O0 inches. MBTA 
LRVs and trolley pole-equipped work vehicles will be considered in 
the analysis. 

Mechanical non-bridging section insulators will be used to 
sectionalize electrical sections at TPSSs and in crossover tracks. No 
insulated overlaps will be used for sectionalizing. 


On approaches to overhead bridges, the OCS will be graded in 
accordance with MBTA‘s standard contact wire gradients, and special 
hardware/OCS designs will be utilized to accommodate any reduced 
clearances. 


OCS poles will be tubular or wide flange, located on the outside of the 
tracks, using base plates, anchor bolts, and embedded poles. Tubular 
poles will only be used to replace the existing tubular poles over the 
viaduct section, with wide flange poles to be used throughout the rest 
of the Project. 

Weight stacks for tensioning will be suspended from wide flange 
poles. Between East Somerville Station and College Avenue, where 
clearances are tight, weight stacks cannot be installed. It is proposed 
that large spring tensioners be used at these locations. 

The sectionalizing on the existing section on the historic viaduct 
between North Station and Land Boulevard will be revised to 
electrically separate the two tracks. The OCS will be designed to 
permit the existing system to remain in service until the cutover of the 
new system. 
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> Components of the OCS design include: 
© Pantograph security analysis 
° Conductor tension calculations 
° Typical arrangements 
° Pole details 
° Foundation details 
© Pole grounding 
° Surge arresters 
° Mainline layout plans 
° Yard layout plans 
° Mainline and yard sectionalizing 
> OCS design will be based on the following criteria, adapted to local 
conditions as needed: 
0 RFP 
° MBIA Design Criteria 
° National Electric Safety Code (“NESC’”) 
> GLP’s design will provide for a robust OCS to meet Project criteria, 


withstand local climatic conditions and integrate with the existing 
OCS and traction power systems. 

> GLP’s design will use industry tested and proven materials, 
compatible with existing MBTA components and MBIA specifications, 
that are constructed by experienced contractors. 


AS.2.1.F.2 
OCS SECTIONALIZATION 


OCS sectionalizing will be provided using non-bridgeable section breaks 
and manual disconnect switches. Section breaks will be provided at 
TPSSs and interlockings, and will be coordinated with the signal system 
design to provide maximum operational flexibility when sections of 











Figure A5.2.1-12: GLP has utilized common MBIA pole arrangements to ease training requirements for maintenance staff shown in A. In B, GLP is using MBTA common 


hardware to simplify maintenance after revenue service begins. 
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track must be removed from service either for fault isolation or routine 
maintenance. Sectionalizing will also be coordinated with the interfaces 
with the existing system, and with the proposed phasing in of the new 
systems. Section breaks will be located to avoid areas where trains are 
stopped or traveling at low speeds. 


AdS.2.1.F3 
POLE ARRANGEMENTS 





There are two basic OCS pole arrangements. Figure A5.2.1-12 (A) 
depicts a typical arrangement in areas of dual track with independent 
poles serving each track. Figure A5.2.1-12 (B) shows an OCS pole 
arrangement at a typical location where a feeder is connected to each 
track contact wire. Additional information on pole arrangements are 
located on drawings 000-C-0001 TO 0028. 


A5.2.1.G 
AC VOLTAGE DISTRIBUTION 


Ad.2.1.G.1 
AC VOLTAGE SERVICES 





The AC voltage will be distributed at 13.8 kV from independent utility 
supply buses. The Pearl Street substation (#53) will also act as an AC 
switching station to feed Ball Square substation (#54). A load flow and 
short circuit study will be performed to optimize the cable sizing for the 
AC distribution system. The distribution circuit breakers will be equipped 
with appropriate logic and protective relays to maintain selective 
tripping of the effected sections to avoid nuisance tripping. RTU at each 
substation will monitor the circuit breaker position via a normally open 
and a normally closed contact for notification at the OCC. In addition, 
alarms and indication of the protective relay operation will be available at 
the OCC. 


A5.2.1.G.2 
REDUNDANCY AND UPS 





All essential power supplies will be serviced from double ended buses, 
with independent sources. For example, Eversource will be providing 
two separate feeds from different substations to feed the TPSS at 
Pearl Street and Red Bridge. Tow ring feeders will be installed by GLP 
between Pearl Street and Ball Square TPSSs. 


Essential functions such as SCADA will have a dedicated internal 


battery, and Uninterruptible (“UPS”) backup for reliable remote operation. 


The battery will be sized for eight hours of continuous operation. 


Other essential services, such as emergency lighting, will use UPS units, 
which will be stand-alone or an integral part of the equipment, and have 
a redundant inverter system that is battery-backed. GLP is providing 
emergency lighting that will be sized for 90 minutes to permit egress 
only. 
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AS.2.1.4 


CORROSION CONTROL 


All corrosion contro! work will be performed based on the RFP 
documents. Corrosion control systems will prevent premature corrosion 
failures, minimize stray current effects on transit and other underground 
structures to a negligible level, and be economical to install, operate, 
and maintain. 


Types of corrosion control are stray current mitigation, protective coating, 
and cathodic protection. GLP’s corrosion control directive drawings and 
specifications include all three of these categories. We place all corrosion 
control devices and materials underground to avoid any possible 
destruction by storms. 


AdS.2.1.H.1 
CORROSION CONTROL STRATEGY 





The corrosion control measures not only apply to utilities (electric, gas, 
water, sanitary, and storm sewer, etc.), but also to the transit structures. 
Metallic and concrete structures must be protected from stray current 
effects, as well as from underground and atmospheric corrosion. 


In order to perform corrosion control engineering for this Project, 
a corrosion control baseline survey will be conducted. It consists 
of three parts: 1) Collection of voltage potentials on existing 
utility structures along the Project alignment and yard area; 2) 
Determination of soil corrosion characteristics; and 3) 
Determination of atmospheric characteristics. 


Ntelanlelectale 
Waterproof System 


stray Current Protection 
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Specific corrosion control measures to address likely Project risks are 
described in the following section. 


A5.2.1.H.2 
METHODOLOGY AND DESIGN 





During design, the Corrosion Control Team will evaluate all possible 
corrosion control measures to be applied to the relocated underground, 
new, and existing utilities, and will select the most effective and 
economical method to protect these structures from underground and 
stray Current corrosion. These measures will include: 


> Coating of underground piping and pipe appurtenances 
> Electrical isolation of new pipes from existing structures 
> Electrical bonding across mechanical and push-on joints 


> Establishing of test facilities on new relocated pipes and existing 
structures 


> Cathodic protection of new and relocated underground metallic pipes 


Existing utilities located along the ROW will be identified and test 
stations will be installed to monitor possible stray currents. If stray 
current surveys after revenue operations show stray current problems, 
corrective measures to protect existing structures will be implemented. 
It is recommended to perform stray current Surveys on a yearly basis. 
All corrosion control measures on utilities owned by others should be 
coordinated with the utility owner. 


Corrosion control measures will be designed to protect concrete 
reinforcement of various structures from environmental and stray current 
corrosion. The most important part of stray current mitigation is the 
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Figure A5.2.1-13: GLP has included stray current protection as part of our corrosion control techniques to reduce impacts from induced currents caused by the GLX traction 
power system that could lead to corrosion of nearby utility and systems that are susceptible to stray current. 





isolation of rail tracks from the ground. Figure A5.2.1-13 is a sketch of 
isolation of “bathtub” used for special track work. 


The other measures will include a bonding of steel reinforcement, 
establishing of test facilities along the track alignment at about 300 feet 
apart, and provision of a reliable grounding for all Project structures. 


The hydraulic elevator must have a casing, and be installed within a 
sealed PVC enclosure inside an outer non-metallic casing. 


GLP will provide a commissioning of all tests related to the corrosion 
control system during construction. 


Deliverables include: 


> Baseline Corrosion Survey and Report 

> Directive drawings 

> Specifications 

> Design drawings 

> Post-Installation Testing and Survey Report 
> Operation and Maintenance Manual 


A5S.2.1.H.3 
STRAY CURRENT APPROACH AND DESIGN 





In addition to the bonding of steel reinforcement, and the provision 

of reliable grounding for all structures, as mentioned in the previous 
section, a waterproofing membrane will be installed under the track on 
existing bridge decks to prevent stray current corrosion on bridge steel 
reinforcing, thereby reducing the effects on associated stakeholders and 
systems sensitive to stray current. 


AdS.2.1.H.4 
STRAY CURRENT MONITORING 





As noted previously, the GLP Team will provide commissioning of 

all tests related to the corrosion control system during construction. 
Track-to-earth resistance tests permit the verification of the level of 

rail’s isolation from the ground and therefore the level of traction current 
leakage. Stray current monitoring on underground utilities and reinforced 
concrete structures allows us to identify an excessive stray current level 
and provide measures to control it. 


A9S.2.1.H.5 
STRAY CURRENT BEST PRACTICES 





GLP will use best practices for stray current based on lessons learned 
from previous LRT projects worldwide. The following is a list of best 
practices that can be applied to the GLX Project, and have already been 
employed to the extent possible prior to award: 


> The running rails will be constructed as an electrically continuous 
power distribution circuit through use of CWR, impedance bonds, rail 
joint bonds, or a combination of the three. 
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Mainline track will be electrically insulated from the yard and shop 
tracks by use of insulated rail joints in both rails of each track. 
Crossbonding will be provided to meet guidelines for traction power, 
signaling, and other considerations. Track crossbonds will be provided 
rail-to-rail and track-to-track between mainline inbound and outbound 
tracks in order to maintain equal potentials on all rails for stray current 
control. 

Switch machines, signaling devices, train communication systems, 
and other devices or systems that may have contact with the rails will 
be electrically isolated from earth. 

Mainline operational rectifiers will be electrically separate from the 
yard and shops. 

Rails will be properly isolated from the ground to minimize stray 
current leakage. 

Reinforcing steel in track slabs, in underground trackway structure 
inverts, or in bridge decks will be made electrically continuous. 

Steel reinforcing of new cast-in-place retaining walls will be made 
electrically continuous. 

All new and relocated metallic underground utilities will be designed 
with corrosion control measures, including cathodic protection design. 
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> ‘5 Elevated Guideway and 
< Structures along the 


= Guideway 


GLP’s design provides an optimization of the bridges, viaduct guideway 
and walls along the GLX Corridor by using innovation, and was achieved 
by certifying the viaduct design and rethinking what was needed along 
the corridor to support efficient construction techniques and prepare the 





INTRODUCTION 


The GLP Design Build Team comprises some of the most experienced 
firms in the industry. We have developed an innovative design for 

the GLX Project that meets all TP requirements, optimizes the site 

layout and use, enhances the experience for users, and provides for 
long-term system efficiency. Our design considers structural issues in 
coordination with global Project constraints, such as systems integration, 
constructability, and maintenance requirements. Specifically, our Team 
has achieved significant savings through our proposed changes to the 
retaining walls and our Alternative Technical Concept (“ATC”) to alter the 
horizontal and vertical geometry of the Community Path. 


Viaducts, walls, and bridges are discussed in detail below. Stations and 
other structures are discussed in other sections (e.g., OCS in A5.2.1, 
Stations in A5.2.3, and VME in A5.2.5). 


Viaducts: The viaducts consist of nearly 1 mile of elevated structure 

to carry light rail service over Leighton Street, East Street, Water Street, 
and the Fitchburg Line. While the viaduct structures all connect, they 
have been divided into four major segments in the RFP: the Lechmere 
Viaduct, Medford Branch Viaduct, Union Square Eastbound Viaduct, and 
Union Square Westbound Viaduct see Figure A5.2.2-1. 


Walls: The 2016 redefinition retaining wall drawings were used as a 
baseline when laying out the walls for the 2017 alignment, including the 
transit system, railroad, and Community Path. This baseline contained 
approximately 3.25 miles of retaining walls. We made every effort to 
remove walls where they were no longer necessary due to 2017 scope 
and alignment changes. This initial effort reduced the length of retaining 
walls to approximately 2.65 miles, saving 0.6 miles of wall. Additionally, 
modifications to the Community Path alignment and profile resulted 

in schedule reduction, scope reduction, and improvements to the final 
product for community use. 


Bridges: There are a total of 13 bridges along the Medford Branch 
corridor and two bridges along the Union Square Branch corridor. Of 
these 15 total bridges, nine bridges along the Medford Branch and 
one bridge along the Union Square Branch will require modification as 
part of the Project. These modifications vary in scope from approach 


slab reconstruction to complete replacement, as discussed later in 
this section. Wherever possible, a philosophy of scope minimization 
was employed to limit construction cost and duration. For example, 
our modification to the profile of the Community Path at Walnut Street 
Bridge eliminates the majority of bridge construction scope at this 
location. 


A.9.2.2.A STRUCTURES ALONG THE GUIDEWAY 








CONFORMANCE TO STRUCTURAL REQUIREN 
VIADUCTS 

GLP’s viaduct design meets all TP requirements, including the codes 
and standards outlined in Section 8.7.2, such as the MBTA Light Rail 
Code, and follows the base design from the 2016 redefinition plan set, 
which simplifies future expansion of yard leads shown in the 100% 
design. 








The base design of each viaduct is as follows: 


Lechmere Viaduct: [he proposed Lechmere Viaduct extends from the 
existing East Cambridge Viaduct to the west side of Water Street. The 
1,800-foot-long proposed structure carries both tracks of the proposed 
GLX alignment, with the tracks diverging for nine spans on either side of 
the new Lechmere Station. Critical to the construction of the Lechmere 
Viaduct is the installation of the CIH at Lechmere Station. The GLP 
Team has elected to use steel members in lieu of precast girders to 
support the structure between Piers 7 and 8 to expedite the installation 
of the CIH. The use of steel allows for a temporary shoring tower to be 
installed while the existing viaduct is being demolished. While the CIH is 
temporarily supported, all associated utility work required to connect the 
conduits can be completed, resulting in a significant schedule savings. 
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The use of innovative lightweight materials such as 
expanded polystyrene (“EPS”) to support the Community 
Path, reducing heavy construction along the corridor 


GLP’s optimization of the retaining wall tyoes along both 


corridors to ensure beneficial cost savings 


GLP’s design usage of precast elements for the 


underpasses at Medford and School streets. 


GLP’s Walnut Street Community Path ATC provided 


opportunity to have an at-grade crossing of the Community 


Path and reduce risk to the MWRA 46 in hps water main 


GLP is using a secant pile wall at Lowell Street to eliminate 
the need for temporary SOE, resulting in reduced cost and 


schedule savings. 





Lane «SI + Judiau » LMH-CMC JV 



















LEGEND 
MAJOR SEGMENTS: 











LECHMERE VIADUCT 


MEDFORD BRANCH VIADUCT 


UNION SQUARE EASTBOUND VIADUCT 





UNION SQUARE WESTBOUND VIADUCT 
MINOR SEGMENTS: 


UNION SQUARE YARD LEAD VIADUCT 





YARD LEAD FLYOVER VIADUCT 








EXOSTING AC! 
a, (PLAN 
{Paw 65 oF iar7y 








STOWN AVE 


cowh EASEMENT 


. oom 
Ss 








CHARLE: 


spwnce. Darsteo 











a a Se] TEIGHTO 
eet 
a Peli 














CITY OF CAMBRIDGE 








city OF SOMERVILLE 




















SIGNOR O'f 


—, 




















es 
LJ te eS 


SO MAriNeG 





of 





Figure A5.2.2-1: [his key plan illustrates the different viaduct segments in the project; Lechmere (color), Medford (color), Union Eastbound (color), Union Westbound (color), Union YL (color), and the Yard Lead Flyover (color). 
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Figure A5.2.2-2: GLP has recertified the design of the viaduct as a cost- and 


schedule-effective solution. 


Medford Branch Viaduct: The Medford Branch Viaduct extends west 
from the end of the Lechmere Viaduct at Water Street. The structure 
consists of 21 |-girder spans, with a total length of approximately 

2,200 feet. Since the steel has been previously procured, our Team 
does not anticipate significant revisions to the superstructure or span 
arrangement. 





Union Square Eastbound Viaduct: This viaduct diverges from the 
Medford Branch, extending over the yard and passing beneath Pier 30 
of the Medford Viaduct. The sharply curved alignment of the structure is 
dictated by the site constraints of the rail yard and restrictive ROW near 
the adjacent Brickbottom property. The 733-foot-long viaduct consists 
of eight simple spans followed by a 240-foot retained approach wall 
section. 





The viaduct accommodates the future construction of a flyover 
connecting the eastbound alignment to the rail yard. This will be 
accomplished by providing additional structural width and constructing 
the first soan of the future structure. 


Union Square Westbound Viaduct: This viaduct diverges from the 
Medford Branch at Pier 29, crossing over the Fitchburg Line and Drill 
Track, before running parallel to the Union Square Eastbound alignment. 
The total length of the viaduct is approximately 720 feet, followed by a 
208-foot retained approach wall section. The superstructure consists of 
l-girders, with spans 1 and 2 being continuous and spans 3 through 7 
being simply supported. 


The TPs require that this viaduct accommodate the future construction 
of a yard lead connecting the Union Square Westbound alignment to 
the rail yard. This will be accomplished by providing additional structural 
width and constructing the first soan of the future yard lead structure. 


RETAINING WALLS 

GLP explored every option to creatively delete walls, simplify 
construction, and reduce cost and schedule, while remaining compliant 
with all project requirements. As such, all cast-in-place (“CIP”) walls 
that would have required extensive support of excavation (“SOE”) and 
construction duration were changed to soldier pile and lagging (“SPL”) 
or modular precast block (“MPB”) walls. Additionally, walls of any type 
were eliminated wherever possible due to our proposed track alignment 
changes. The final step was to conduct a process of structural and 
geotechnical design optimization for each wall. Our optimization was 
performed in accordance with the codes in TP Section 8.1.2. 


Retaining Wall Optimization: Most of the retaining walls throughout 
the Project are SPL walls. The construction effort required for SPL walls 
is heavily dependent on the drilled shaft size, spacing, and embedment 
depth. We reanalyzed the walls to optimize the design and eliminate 
unnecessary construction costs resulting from over-conservative 
assumptions. 


Following the review of the geotechnical data at each wall location, 
the drilled shaft soacing was increased from the 6-8 feet depicted on 
the 2016 design to a standard 10 feet. Similarly, in most locations, 
the embedment depth was reduced by several feet and the pile size 
included in the drilled shaft section was reduced as well. 


The soil nail wall that comprises all 1,100 feet of wall MW-19 at College 
Avenue Station was also optimized to save effort and reduce cost. The 
2016 design featured soil nails every 5 feet longitudinally, with a 35-foot 
embedment. The optimized design increased the spacing to every 6 feet 
and decreased the embedment to 30 feet. Additionally, the quantity of 
concrete required was reduced from 10- inches of CIP over 10 inches of 
shotcrete to 8 inches of CIP over 4 inches of shotcrete. 


NOISE WALLS 

Since the noise wall locations were dictated in the RFP with respect to 
the provided 2017 alignment, there was no flexibility for noise wall length 
reduction. There were two areas, however, where cost saving could be 























Walls Removed (FT) Optimization 
Walls Removed (FT) 3295.00 
Walls Added (FT) 625.00 
CIP to SPL (FT) 625.00 
CIP to MPB (FT) 175.00 
SPL to MPB (FT) 1200.00 
Piles Removed (EA) 105 
Drilling Avoided (FT) 2,110.00 
steel Saved (LB) TVA, SUS) 








* SPL Optimization only quantified for wall that remained SPL between 
RFP and WSP designs 


* Union Branch Savings not Included 
** Noise Wall Savings not included 


Figure A5.2.2-3: GLP’s structural optimization effort has resulted in significant cost 
Savings throughout the GLX Project. 


realized: 1) the optimization of the drilled shaft/pile size and spacing, 
and 2) modification of the connection detail for the mounted noise 
walls. The connection design on the 2016 redefinition plans featured the 
noise wall anchored to a CIP cap beam, which transferred the forces 

to the retaining wall below. Our design simplified the connection detail 
by introducing a steel moment connection, standardizing the noise wall 
panel lengths and using a precast cap beam. Switching to a precast cap 
has significant schedule benefits since CIP construction would require 
accessing a difficult site location several times over an extended period. 
Using the precast cap and steel connections allows us to complete all 
the work in one access period. 


SPECIFIC WALL CASES / SOLUTIONS 

EPS Path Support: We have optimized the layout of the Community 
Path by shifting it back to the west side as was indicated in the 

100% plans and as desired by the community. The use of expanded 
polystyrene (“EPS”) allows this to take place at no additional cost. This 
solution consists of a short retaining wall at the toe of the existing slope 
to stabilize it, followed by approximately 10 feet of EPS block to support 
the path. 


Using EPS instead of traditional fill has several benefits, particularly 
with regards to constructability. Assembling EPS does not require 

any specialty labor or equipment, and can easily be performed under 
all weather conditions. This provides schedule advantages and cost 
savings. In addition, EPS is structurally self-stable, does not require 
any additional lateral support, and does not exert lateral pressure. The 
material’s extremely low unit weight of 2 pounds per cubic foot has little 
to no impact on the existing ground conditions. 


EPS Rail Support: The benefits of EPS are also applied in another 
portion of the Project, along the Union Square Branch. An existing CIP 
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wall that must be replaced per the TPs is founded on deep foundations 
in extremely soft soils. Preventing excessive settlement with traditional 
approaches would be both expensive and time consuming. To avoid 
this, we decided to use EPS and a light SPL wall in an innovative 
solution. The EPS won’t incur additional settlement since significant 
dead load due to soil fill, while the SPL wall will provide support for the 
wall facing. 


Large CIP with SPL Replacement: Replacing large (Some 15-25 feet tall) 
CIP retaining walls with SPL walls is a cost-saving measure that removes 
the need for extensive SOE and formwork during construction. While 
SPL would traditionally not be able to retain this height of fill, backfilling 
these locations with EPS rather than soil drastically reduces the demand 
on the wall, allowing reasonably sized SPL walls to be used. 


Crib Wall Rehabilitation: GLP’s innovative concept for rehabilitating 
existing crib walls proposes using tilt-up precast concrete panels 

as an aesthetic fascia. These panels are not load bearing/structural, 
instead they are supported by a small footing at the base and a simple 
connection to a cap beam at the top. By backfilling the space with a 
crushed stone material and casting generous weep holes in the panels, 
the free-draining nature of the crib wall can be maintained. The precast 
panels that are used at these locations will be used at several other 
locations along the Project and share the same striation pattern as 

all other new and rehabilitated retaining walls. This will give the entire 
corridor a cohesive aesthetic appearance. 


Micro-Pile Wall: The existing crib wall on the east side of the Medford 
Branch corridor between Cross Street and McGrath Highway is in 
particularly poor condition. While the TPs call for a partial replacement 
and rehabilitation of the remainder, our Team opted to replace the wall 
in its entirety, providing an improved final product. The ROW revenue 
tracks, and existing utilities prohibit the typical solutions of constructing 
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an SPL wall in front of the existing wall or demolishing the wall in- 

place and constructing a new wall. Our solution is to use an innovative 
micro-pile wall, which has been successfully implemented on previous 
projects. The smaller pile and equipment sizes will allow us to easily 
place micro-piles inside the crib wall and bury the existing wall with 
minimal space requirements. The wall is composed of a CIP or shotcrete 
facing attached to the studded micro-piles. 


AS.2.2.A.1.A 
DESIGN CRITERIA 


At the beginning of the Project, GLP will develop a design criteria manual 
that all design work will follow, in order in ensure that the Team is abiding 
by the requirements as set forth in the RFR. Some of the criteria that will 
be included in the manual are discussed below. 


Viaducts: The design of the viaducts will comply with all the 
requirements identified in TP Section 8.7.2, addressing Codes, 
Standards, and Manuals. It will comply with all Project Specific 
Requirements of Section 8.7.3 addressing design methodology, Stray 
Current Protection per Section 8.9, and the design of foundations and 
geotechnical elements in accordance with Section 15.1. 


Retaining Walls: The design of the retaining walls will comply with 

all the requirements identified in TP Section 8.1.2 addressing Codes, 
Standards, and Manuals. It will comply with all Project Specific 
Requirements of Section 8.1.3 addressing the requirements for track 
clearances, clearance for Community Path, design loadings, materials, 
and finishes. 


Noise Walls: The design of the noise barrier walls will comply with 

all the requirements identified in TP Section 8.2.2 addressing Codes, 
Standards, and Manuals. It will comply with all Project Specific 
Requirements of Section 8.2.3 addressing the requirements for track 
clearances, clearance for Community Path, design loadings, materials, 








Typical Crib Wall Rehabilitation Section 


Existing Grade Cap Slab 









Existing Grade 


Existing Crib Wall 











and finishes. Noise barriers will satisfy the requirement to be designed 
as stand-alone walls, or be mounted on retaining walls. They will comply 
with all Project Specific Requirements of Section 8.2.3 addressing 
design methodology for Geotechnical Elements, Concrete Components, 
and Structural Steel Components. 


AS.2.2.A.1.B 
MEETING SERVICEABILITY CRITERIA 


Viaducts: The design of the viaducts will comply with the requirements 
of Section 8.7.3.1 to provide a minimum design life of 80 years, in 
accordance with the Guide Specifications for Structural Design of Rapid 
Transit and Light Rail Structures. All steel elements on the viaducts 

will be constructed using weathering steel to reduce maintenance and 
increase service life. Additionally, all rebar in the decks will be epoxy- 
coated to prevent corrosion. 


Walls: The design of the retaining walls as new wall systems will comply 
with the requirements of Section 8.1.3.1 to provide a minimum design life 
of 75 years. Existing wall systems to remain or to be retrofitted for use 
permanently will be designed for a 25-year design life. All steel used in 
wall structures will be galvanized to ensure maximum design life. 


The design of the precast modular noise barrier walls will comply with 
the requirements of Section 8.2.3.2 to provide a minimum design life of 
75 years. 
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Figure A5.2.2-8: On the Whittier Bridge project, GLP designer WSP used EPS 
block to widen 2,000 feet of I-95 adjacent to wetlands, which aided construction in 
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A5.2.2.A.1.C 

DRAINAGE AND WATERPROOFING SYSTEM 

The design of the viaducts and wall structures (retaining walls and 
noise barrier walls) will incorporate all the drainage and waterproofing 
requirements identified in the TPs. All retaining walls will be constructed 
as free-draining. The backfill behind the walls will consist of a layer of 
free-draining crushed stone material. 


The ballasted viaduct superstructures will be waterproofed using details 
similar to those shown on the 2016 redefinition plans. This includes the 
use of spray-applied membrane waterproofing and protection board 
beneath the ballast. Any conduit penetrations through the ballast retainer 
wall will be adequately sealed to prevent water from entering the conduit 
enclosure. Additional details relating to drainage and waterproofing can 
be found in Section A5.2.7. 


A5.2.2.A.1.D 

CONSTRUCTION WITH THE ROW 

From the start of design, GLP has held constructability review meetings 
to assure that any proposed design was constructable within the ROW 
and revenue track constraints so that the entire GLX Project can be built 
within the provided ROW. There are several locations where SPL walls 
were chosen over MPB or CIP walls due to ROW constraints. Similarly, 
as discussed above, there is a crib wall location in which a drill rig for 
an SPL would not fit within the ROW, so we modified the design to a 
micro-pile wall. ROW was also one of the key reasons behind avoiding 
the use of construction that requires temporary SOE. The additional 
space needed to install and work within SOE leads to a high risk of 
construction activity falling outside of the allowable ROW. 


A5.2.2.A.1.E 

FROST HEAVE 

Most structures along the guideway are constructed on deep 
foundations and are not subject to frost heave. However, MPB walls 

and the EPS block path support require frost protection. This protection 
is provided by placing the base of the structures at least 4 feet below 
grade. When this depth of excavation needs to be avoided, the frost 
protection is provided by using a crushed stone base. Crushed stone 
(e.g., No. 57 MassDOT materials specification M2.01.0) is a free-draining 
material that is not susceptible to volume change from frost/thaw 
actions. The stones are typically wrapped in filter fabric or a geotextile to 
prevent fines from migrating into the voids between the stones. 


AD.2.2.A.2 
DRAWINGS 





The GLP Team has developed structural drawings to illustrate our 
approach to the proposed work and outline the scope of the Project. 
Additionally, our proposed structures are shown in the composite plan 
set on sheets (O00-C-0001 TO 0028), illustrating the interaction between 
the structures, utilities, and proposed stations along the corridor. 


A5.2.2.B 
BRIDGE AND UNDERPASS STRUCTURES 


A5S.2.2.B.1 
GENERAL APPROACH TO MEETING THE 
REQUIREMENTS 





The design of the bridges and underpasses will comply with all 

the requirements identified in TP Section 8.4.2 Articles (a) and (b), 
respectively; addressing Codes, Standards, and Manuals. It will comply 
with all Project Specific Requirements of Section 8.4.3.1 Articles (a) and 
(6) addressing Design Methodologies for Bridges and Underpasses; 
respectively. It will also comply with the Design Methodology 
requirements for the foundations and geotechnical elements in 
accordance with Section 15.1 of the TPs. It will comply with all Project 
Specific Requirements of Section 8.4.3.2 addressing General Bridge and 
Underpasses, and the Specific Bridge Requirements of Section 8.4.3.3. 
The design of the Bridges and Underpass structures will satisfy the 
design service life requirements identified in the American Association 
of State Highway and Transportation Officials Load and Resistance 
Factor Design (“AASHTO LRFD”) and Massachusetts Department of 
Transportation (“MassDOT”) LRFD Bridge Manuals. The design of the 
pedestrian bridge at College Street will comply with the standards and 
manuals outlined in TP Section 8.6. 


A5.2.2.B.1.A 

ACCOMMODATING PEDESTRIAN AND REVENUE TRAFFIC 

There are three locations where new underpass structures were 
indicated in the RFP to accommodate the revenue tracks and/or 
Community Path. These locations are Walnut Street, Medford Street, 
and School Street. Using our approved ATC Community Path Elevation 
Increase design change, we removed the need for an underpass at 
Walnut Street, avoiding work under the Massachusetts Water Resources 
Authority (““MWRA”) 48 inch water main and reducing the underpass 
scope to two bridges. Bringing the Community Path to grade allowed 
GLP to maintain the higher path elevation along much of the corridor. 


This change reduced project risk to existing infrastructure and improved 
the Community Path experience and safety of the users. 


At Medford Street, our design consists of a precast concrete three-sided 
frame behind the existing south abutment to accommodate the Medford 
Branch-Eastbound revenue track. The benefit of this approach is that no 
significant structural work is needed on the existing bridge. Additionally, 
the new structure will not require the level of long-term maintenance 
expected of a bridge structure. Moreover, the Community Path Elevation 
Increase allows us to reduce the span of the precast structure. 
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At School Street, our approach consists of a new short concrete slab 
span to accommodate the MB-EB revenue track. GLP proposes an 
innovative solution using a secant pile abutment for the new south 
abutment Figure A5.2.2.-10. This allows us to avoid costly SOE and 
excavation work typical of traditional abutment construction. 


AS.2.2.B.1.B 
TRACK STRUCTURE AND RAIL FASTENING SYSTEMS 


All the track in our design is composed of a ballast and tie system. As 
such, independent expansion of the rail and structures is guaranteed 
without any additional work or maintenance that is required with direct 
fixation systems. 


Ad.2.2.B.1.C 
WATERPROOFING 


All bridges will be waterproofed in accordance with the TPs and the 
MassDOT Bridge Manual. Membrane waterproofing and a Hot Mix 
Asphalt (“HMA”) wearing surface will be provided on bridges where all 
portions of the deck have profile grades of 4% or less. Decks that have 
greater than 4% grades will have a 34-inch sacrificial wearing surface 

in lieu of waterproofing in accordance with Art. 3.5.2.2 of the MassDOT 
Bridge Manual. On the underpass structure at Medford Street, positive 
side waterproofing will be provided to prevent seepage through joints of 
the precast concrete three-sided frame units. 
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AS.2.2.B.2.A 
WASHINGTON STREET RAILROAD BRIDGE 


The Washington Street Railroad Bridge carries the Commuter Rail, 

the Green Line, and the Community Path over Washington Street. The 
proposed structure follows the Base Technical Concept included in the 
2016 redefinition plans: a steel through-girder superstructure supported 
on drilled shafts located behind the existing abutments. Since the 

steel has already been partially fabricated, GLP plans on reusing the 
previously procured steel. The existing abutments will be left in place 
as retaining structures, and the low retaining walls below the existing 
piers will be replaced to support the sidewalks. The proposed design 
minimizes costly excavation of the contaminated soils around the bridge, 
and minimizes disturbance of the existing utilities. 


AS.2.2.B.2.B 
WALNUT STREET 


The Walnut Street Bridge carries Walnut Street over the railroad tracks. 
Due to GLP’s ATC Community Path Elevation Increase design 
change, the Community Path will cross Walnut Street at roadway 

level, instead of requiring an underpass as in the 2017 Definition Plan. 
Because of this change, no modifications of the Walnut Street Bridge are 
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anticipated. Frost protection beneath the south abutment is required due 
to the track profile changes. 


Ad.2.2.B.2.C 


MEDFORD STREET 

The Medford Street Bridge carries Medford Street over the railroad 
tracks. The bridge is proposed to be lengthened by the addition of a 
precast concrete three-sided frame span behind the existing south 
abutment. The new Green Line westbound track will pass under this 
frame span. Modifications to the existing Medford Street Bridge will be 
limited to modifications to the abutment required to accommodate the 
proposed underpass. 


0.2.2.B.2.D 
SCHOOL STREET BRIDGE 


The School Street Bridge carries School Street over the railroad tracks. 
The bridge is proposed to be lengthened by the addition of a precast 
concrete slab span behind the existing south abutment. The new Green 
Line westbound track will pass under this new span. The existing 
granite block south abutment will be replaced with a concrete pier. The 












































| d (WO- dee ies ye HIDE eas WAMU existing School Street superstructure will be temporarily shored during 

Z replacement of the existing south abutment. GLP’s design proposes 
using a secant pile abutment for the new south abutment. This allows us 
to avoid costly SOE and excavation work typical of traditional abutment 
construction. 


AS.2.2.B.2.E 
CEDAR STREET BRIDGE 


The Cedar Street Bridge carries Cedar Street over the railroad tracks. 
The existing structure is wide enough to accommodate the additional 
Green Line tracks, but the minimum horizontal clearance of 8.5 feet is 
not achievable at the south abutment. Safety niches will be cut into the 
south abutment to mitigate this clearance problem, and the southwest 
wingwall will be demolished. A new retaining wall will retain the fill at this 
location instead. 


AS.2.2.B.2.F 


LOWELL STREET BRIDGE 

The Lowell Street Bridge is supported on drilled shafts at both 
abutments, and a granite block retaining wall is in front of the drilled 
shafts at the south abutment. The new Green Line westbound tracks 
conflicts with this retaining wall and it must be removed. A secant pile 
retaining wall will be installed behind the existing south abutment and will 
be made integral with the existing drilled shafts to provide the necessary 
lateral support for this hybrid stub abutment. The space between the 
drilled shafts and secant wall will be filled with concrete to ensure the 
modified abutment meets AREMA “heavy construction” collision design 
requirements. 
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A5.2.2.B.2.G 

BROADWAY BRIDGE 

The Broadway Bridge will be replaced in its entirety with a two- 

span steel stringer bridge. The new structure will soan over both the 
Commuter Rail and the Green Line tracks, and the roadway will be 
narrower than the existing structure as specified in the TPs. There is 
an existing temporary utility bridge that has already been constructed, 
which will be painted and retained in the final condition. 


AS.2.2.B.2.H 
COLLEGE AVENUE BRIDGE 


College Avenue will be modified by the removal of the existing north 
sidewalk to create space for a right-turn lane. A new pedestrian bridge 
north of the existing utility bridge is required to accommodate pedestrian 
and bicycle traffic. The new pedestrian bridge will be a prefabricated 
truss Spanning approximately 70 feet over the rail corridor. The structure 
will be 12 feet wide and will be fabricated from weathering steel to 
ensure the new structure meets the 75-year design life with minimal 
required maintenance. Retaining walls will be needed to support the 
approaches to this truss bridge. 


AdS.2.2.B.2.| 
HARVARD AND MEDFORD RAIL BRIDGES 


In accordance with the TPs, new approach slabs will be constructed 
beneath the tracks at the Medford and Harvard Street rail bridges 
constructed in the previous GLX contracts. These approach slabs will be 
| designed | in accordance with AREMA and MBIA guidelines. 
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Drawings WAS-S-2000, WSB-S-2000, MEB-S-2000, MEB-S-2001, 


SCB-S-2000, SCB-S-2001, LSB-S-2000, CED-S-2000, BRB-S-2000, 
BRB-S-2001, COB-S-2000 included in the drawings section of this 


technical solutions package depict our approach to each bridge. 
Additional details are included as applicable for each bridge location. 


Ad.2.2.C 


GEOTECHNICAL ENGINEERING 


Foundation design and construction for the GLX is one of the most 
challenging elements, and if not managed well, could involve great 
risk to schedule and cost. Recognizing the critical importance of 


geotechnical and foundation engineering for the Project, our Team has 


developed unparalleled foundation and retaining wall solutions that 
ensure high performance, consistency with RFP requirements, and 
installation schedule certainty, including: 


> Reduction of required retaining wall quantities, and heights (See wall 


optimization table previously shown in Figure A5.2.2-3). 

> Use of modular type fill walls in lieu of cast in place gravity retaining 
walls, and drilled solider pile and lagging fill walls. 

> Simplified installation of retaining wall foundation elements through 
the use of EPS (ultralight weight) material. 





Vv 


Rehabilitation of existing crib walls using small equipment, micro-pile, 
and precast units to minimize the need for use of heavy equipment in 
a tight ROW. 


Viaduct drilled shafts embedment has been optimized and reduced 
by 20% on average, based on available full scale Osterberg (O-cell) 
data results. 

Use of drilled displacement (“DD”) ground improvement techniques 
such as controlled modulus column (“CMC”) for the VME in lieu of 
proposed drilled shafts. 

Use of tangent or secant pile wall for bridge abutments that serve as 
both temporary SOE for top down excavation, as well as permanent 
abutment support. 

Use of non-displacement driven H-piles or W-flange for noise wall 
where ground conditions allow. 

Figure A5.2.2-15 summarizes key innovations and take aways that 
will benefit MBTA, MassDOT, and other stakeholder. 


Vv 


Vv 


vw 


Vv 


wv 





IC EN IFI| ic UD { q OTEC! LING ON DI ee 


Figures A.5.2.2-16 through A A5.2.2-18 illustrates our current 
understanding of the subsurface conditions based on the proposal-stage 
subsurface investigation data provided by MBTA and MassDOT, which 
serves as the basis for our optimized foundation design. The profiles 
show deposits of miscellaneous fill overlaying deposits of clay, organic 
peat, glacial till, highly weathered rock, and bedrock. The thickness and 
extent of the soil deposits vary across the Project alignment. Rock at the 
Project site consists of argillite, sandstone, and siltstone. In the southern 
portion of the Project, the rock surface is as deep as 120 feet below 
existing grade; on the northern end of the Project, rock is at or near the 
ground surface. A significant issue is the potential variability of the rock 
conditions at the viaduct alignment. 





As outlined in the TPs, the wide range of subsurface conditions will 
require supplemental subsurface investigations to characterize the soil 
and rock at specific locations, as the subsurface conditions can change 
significantly over a relatively short distance, with a corresponding impact 
to the design and construction of various foundation elements. The 
range of conditions also requires our Team to develop and implement 

a foundation testing program that will allow us to establish foundation 
performance requirements. 


In addition to the ground condition, GLP has identified a number of 
geotechnical constraints that will affect the design and construction of 
the different foundation elements. Figure A5.2.2-19 identifies these 
challenges, and summarizes approaches to mitigate the impacts. 


GLP’s Design Team has encountered these same issues on several 
recent projects and we have successfully implemented the planned 
mitigation measures to reduce and eliminate the impacts. 


Ad.2.2.C.2 
INTERPRETATION OF GEOTECHNICAL AND 
HYDROGEOLOGICAL CONDITIONS 





In general, there are several broad areas of the Project where the ground 
conditions and constraints dictate different foundation solutions. This 
includes: 


> Areas where rock is deep, but reachable with conventional or low 
head piling equipment 
» Areas where structures can be founded on shallow rock 


> Areas where structures can be founded on glacial till and/or suitable 
overburden material and 


> Areas, such as the VMF, where soft compressible soils are 
encountered, and ground improvement could be utilized 


A discussion of the specific soil and rock strata and how they affect 
the design and construction of the foundations and retaining walls is 
presented in Figure A5.2.2-20. 


Ad.2.2.C.3 
GEOTECHNICAL AND HYDROGEOLOGICAL DESIGN 
PROPERTIES 





The GLP Team of geotechnical experts and senior construction 
engineers have performed extensive engineering analyses and have 
collaborated in weekly task force meetings narrowing foundation and 
retaining wall alternatives to our proposed cost-effective, low-risk, and 
low-impact systems. 


Groundwater Control and Dewatering — The Project site is located 
in depressed zones, and has large drainage areas. The groundwater 
depths range from approximately 3 feet to 20 feet at Project planned 
foundations. Since excavation below groundwater level will generally 

be avoided, dewatering and permits associated with disposal of 
groundwater during construction will be limited. However, surface runoff 
and groundwater control using ditches, drains, and sump pumps is 
anticipated for dry and safe work zones. The necessary surface and 
subsurface drainage, and erosion control, will follow Federal Highway 
Administration (“FHWA”) soil slope and embankment design. 


Deep Foundations — The design of viaduct pile foundations and bridge 
foundations fully complies with the standards and requirements of the 
AASHTO LRFD for highway bridges, AREMA’s Allowable Stress Design 
(ASD) for railroad bridges, MassDOT requirements , and other standards 
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and references listed in the Project requirements, such as FHWA 
manuals. GLP Team member WSP has led the development of more 
than a dozen FHWA manuals of practice, and is therefore thoroughly 
familiar with these documents. 


> Retaining Walls Criteria — Retaining wall design will address 
internal, external, and global stability, and settlements (differential 
and total) in accordance with AASHTO and MassDOT standard 
specifications. Cantilever soldier pile and lagging top lateral deflection 
(with or without noise barrier) will be limited to 1% of the exposed 
height with a maximum limiting value of 3 inches. Gravity modular 
retaining wall total long-term settlements will be limited to 2 inches, 
and more importantly, differential settlements will be limited to 1 inch. 


Slope Stabilization -— GLP evaluated the stability of existing and new 
(permanent and temporary) slopes within or affected by the Project 
(Medford depressed alignment) . A majority of the existing slopes were 
assessed to be stable for both static and seismic loading conditions. 
Few locations will require earthwork grading, or placement of short 
toe retaining wall based on the available topographic information. 
Slope stability during final design in the deep cut areas will be in 
accordance with MassDOT standards. Reinforced slope design, if 
required, will meet the requirements of FHWA. 


Reuse of Excavated Material — The available geotechnical reports 
at different locations indicated that some of the excavated material 
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Figure A5.2.2-15: GLP’s development of design and construction plan for the GLX Project has resulted in the cultivation of key innovation and takeaways that will benefit the MBTA, MassDOT and other stakeholders. 
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Vv 


Reduce retaining wall 


quantities safely and successfully be eliminated 


In analyzing the existing conditions, modified track profile, and ROW, our design 
optimizes retaining wall limits and reduces heights wherever possible. Our design 
work also found areas where approximately 20% of 2016 retaining wall length could 


as environment and community 


Reducing the total length of walls reduces impacts to railroad operation, as well > 


Minimize the amount of force account work to be performed by MBIA 


Vv 


Reduce the amount of maintenance MBIA must do by constructing less 
retaining walls 


Vv 


Reduce retaining wall installation schedule 





Vv 


Expand use of MPB retaining wall types such as T-wall 


select retaining wall types 
that limit ROW needs during 
construction 


Vv 


existing slope 


vw 


Use EPS type retaining walls that reduce lateral load demand; driving forces on 


Use short SPL in lieu of MPB and CIP to be able to construct in tight ROW 


Vv 


High-quality, durable products 
Exceeds /5-year design life 


Vv 


Able to accommodate sound attenuation barrier/wall and utilities 


wv 


Vv 


GLP’s use of precast components reduces corrosion potential 


Vv 


Use smaller equipment for installation because wall units are easily procured 
in multiple sizes 


Vv 


Minimizes excavation and soil spoil management 





Vv 


Employ ground improvement and portion of the structural slab 


for VMF foundations 


Use drilled displacement grouted columns to support structural columns, track pits, 


Minimize short- and long-term settlement to less than 2 inches 


Vv 


resistance 


Use of load transfer platform with geogrids eliminate the need for uplift 


v 


Enhance construction schedule certainty by installing displacement grouted 
columns in between existing deep building foundations 


Vv 


Minimize drilling spoils and contaminated soils transport 


wv 


Reduce costs significantly compared to conventional foundation systems 





Vv 


Use drilled tangent or secant 
pile wall at Lowell and 
school Street bridges 


Use wall as both temporary SOE as well as permanent abutment 


wv 
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Eliminates the need for temporary SOE 


Steel is fully encased in concrete, mitigating stray current concerns 


w 


Reduce soil excavated quantities 


Vv 


Allow for partial opening of the bridges during construction 
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Reduce drilled shaft socket 


lengths for viaducts and knowledge of the geological conditions 


Reduce drilled shaft socket lengths by more than 500 feet based on O-cell results 


wv 


requirements 


Optimized lengths will be verified by performing full-scale load test as per TP 


Shorten viaduct construction schedule 


wv 


wv 


Reduce foundation cost 
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No. of borings: 30 


College Avenue 


No. of borings: 57 


Medford Branch Soil Profile -1 
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Viaduct Soil Profile 


(From MB 220+000 To MB 160+000) 


Glacial Till Weathered Bedrock 
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Design Consideration 


Strategy / Mitigation Approach 





> Use high-density, low-permeability concrete 


Vv 


Durability of foundation for 75-year & 100- 
year design life 


Vv 


Vv 


Use precast concrete when conditions allow 


Use steel pipe piles with additional sacrificial steel thickness, and stray current cathodic protection as needed 
Design foundations to perform elastically even under extreme event load conditions 





Vv 


foundation 
settlement of foundations in clayey soil 
deposits in the south portion of the Project 


Vv 


Vv 


Vv 


Utilize ground improvement systems such as compacted aggregate piers and drilled displacement (CMC) in transition zones of deep 


Provide superstructure design to accommodate anticipated differential settlement 
Utilize lightweight backfill material to reduce settlement 
select foundation size that will limit differential settlement to design tolerances 





Vv 


Close proximity of new foundations to 
existing foundations/structures 


Vv 


Vv 


Focus on construction impacts throughout design development 
Use drilling or non-displacement piles to minimize vibration-induced improvements 
Implement a comprehensive structural and geotechnical monitoring program for timely identification of impact on existing structures 





Vv 


space constraints and interference with 
railroad infrastructure 


Vv 


Vv 


Use mico-pile in lieu of drilled piles when applicable to reduce size of equipment 
stage sequencing of retaining walls and abutments to minimize impacts to railroad and traveling public 
Develop designs that can be constructed with small equipment 





Vv 


Achieving necessary pile and drilled shaft 
Capacity in wide range of ground conditions 


Vv 


Perform supplemental geotechnical investigation to define location specific conditions 
Perform foundation testing in each soil and rock stratum to calibrate design parameters, and refine installation criteria 


> |nspect pile and drilled shaft installation to verify consistency in foundation construction and compliance with installation criteria 





Figure A5.2.2-19: [hrough our thorough design development process, GLP acknowledges the key geotechnical constraints in the Project area. We have developed a mitigation 


plan to address these constraints in our design. 


could be suitable as backfill material. Gradation curves show that 
Gravely Sands and Silty Sands (SP, SM) with varying amounts of fines 
could be staged, screened, and recycled (with additives) for general 
site backfill as well as engineered backfill material. This assumption 
will be verified through the proposed supplemental subsurface 
investigation program. 


Temporary Shoring- Support of excavation will be required when 
the bottom of excavation is within the influence zone of the active 
tracks or adversely impacting existing structures’ foundations. 

A number of SOE alternatives are technically feasible and were 
considered in our analyses, including pre-engineered trench shields, 
steel soldier pile and lagging, and steel sheet piles. In areas where 
excavation is outside the track influence zone, the excavation will be 
benched or sloped at a ratio of 1 Vertical to 1.5 Horizontal or flatter to 
minimize the use of SOE. 


Vv 


A5.2.2.C.4 
ADDITIONAL GEOTECHNICAL INVESTIGATIONS AND TESTING 


The proposal-stage geotechnical studies provided useful information for 
defining subsurface conditions across the Project. However, additional 
explorations are essential for final design to provide more detailed 
information on the subsurface condition at each viaduct pier and in 
areas where there are gaps in the geotechnical information. These data, 
along with the proposal-stage data, will be used to confirm the selected 
foundation type and estimated lengths of piles and drilled shafts, and 

to better predict foundation behavior, both during installation and in 

the long term. The supplemental subsurface investigation program will 
include the following methods: 


> Rotary Wash Boring- With recovery of both standard split-spoon 
samples and undisturbed samples (ASTM D 1557 and ASTM D 43821) 

> Cone Penetration Test (“CPT”) Sounding- CPT soundings 
provide a continuous record of soil resistance with depth that will be 
used to develop a continuous profile of soil stratification 


\ 


Stratum Dyer yCelamOre)atcyle(=le-ticelp 


Econcountered few feet below grade and extent to a depth 

of approximately 40 feet. Low shear strength and high 
compressibility, limiting bearing capacity and lateral load 
resistance for these deposits. Our Team has experience in 
ground improvement techniques that can be used to improve 
these formations. 


Soft to medium Stiff, Silt 
and Clays, (with organics) 
(Stratum 03) 





Glacial till varies in thickness from a few feet to more 

than 50 feet, and overlies the rock surface along much of 

the alignment. Depending on its local decomposing and 
thickness, this stratum can provide considerable end bearing 
resistance for piles and drilled shafts. Our Design and 
Construction Team members have considerable experience in 
these formations. 


Glacial Till (Stratum 04) 





Highly variable sedimentary, intermediate to hard un- 
weathered to exteremly weathered. Pile driven to rock can 
achieve very high-end bearing resistance at the rock surface. 
The observed highly variable weathered of rock would require 
variable socketed depths for drilled piles. 


Bedrock (Stratum 06) 





Figure A5.2.2-20: Consideration of major Strata Prameters and their effects is 
crucial for the development of an efficient design for the GLX Project. 


> Seismic Cone Penetration Test (“SCPT”)- SCPT sounding will be 
performed at selected locations 


> Rock Coring- Continuous rock coring (nominal NQ diameter ) will be 
performed using double-tube or triple-tube core barrels to maximize 
recovery and reduce core disturbance 


GLP will provide full-time inspection and coordination for boring and 
testing activities in the field by experienced geotechnical engineers or 
engineering geologists. 


The location and number of the supplemental explorations have 

been developed following RFP requirements, and are Summarized in 
Figure A5.2.2-21. In addition to these in situ tests, the disturbed and 
undisturbed soil samples recovered during the field investigation will be 
tested in the laboratory. 


The proposed laboratory tests on disturbed soil samples recovered 
during drilling include grain size analysis (ASTM D422), Atterberg limits 
(ASTM D4316), and moisture content (ASTM D2216) tests. When fine- 
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Figure A5.2.2-21: [0 prepare a quality design GLP has prepared a Supplemental 
subsurface Investigation Program that will be developed upon Notice to Proceed. 
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grained soils are encountered during drilling, undisturbed soil samples 
with Shelby tubes will be recovered to assess the soil compressibility 
by consolidation tests (ASTM D2435), and soil shear strength by 
unconsolidated undrained (“UU”) triaxial shear tests (ASTM D2850). 
The results from these tests will be used to derive geotechnical design 
parameters. 


Required Foundation Testing During Construction 

Axial Static Load Tests will be performed in accordance with the 
requirement of the RFP to verify pile and drilled shaft performance, verify 
and calibrate pile design lengths and drilled shaft socket lengths, and aid 
in developing pile and drilled shaft installation criteria. Piles and shafts 
will be instrumented to determine load transfer and end bearing. The 
number and locations of the test piles will follow AASHTO and MassDOT 
guidelines. 


Wave equation analyses (“WEA”) will be used to predict the behavior 
of piles during installation for specific site conditions and driving 
equipment, and will be calibrated with the results of the static load 
testing discussed above. 


O-cell load tests have proven to be a practical and effective method for 
performing static load tests on high-capacity drilled shafts. The O-cell 
load test will verify the required drilled shaft axial resistance and the 
design rock socket length of the production shafts. 


Integrity testing is an essential element to verify the necessary structural 
strength and the long-term durability of the drilled shafts. Integrity testing 
will include cross-hole sonic logging (“CSL”) to access concrete quality 
within the shaft reinforcement cage, and thermal integrity testing to 
assess the quality of the concrete cover outside. 


Ad.2.2.C.5 
HYDROGEOLOGICAL IMPACT AND ASSOCIATED RISK 
ASSESSMENTS 





Ad.2.2.C.5.A 
CONSTRUCTION PERIOD SOIL GROUNDWATER CONTROL STRATEGY 


Excavation below groundwater level will generally be avoided and 
dewatering of groundwater during construction will be limited to shallow 
pile caps; grade beams; and deep foundation elements, including drilled 
displacement piers for the VMF. 























Ad.2.2.C.5.B 
PERMANENT CONDITION GROUNDWATER CONTROL STRATEGY 


Due to the nature of our foundation elements and predominantly staying 
above the groundwater level, we intend to avoid any active groundwater 
control systems in our final design for the permanent condition. We will 
provide appropriate waterproofing details for below-grade structures, 
such as elevator shaft pits and work pits in the VMF, to ensure 
waterproofing of structure. Dry wet wells will be installed in these below- 
groundwater-level structures for any emergency dewatering required due 
to unanticipated or natural events. 


Ad.2.2.C.6 
PRELIMINARY GEOTECHNICAL IMPACT 
ASSESSMENT AND ASSOCIATED RISK ASSESSMENT 


Recognizing that foundation construction represents a significant 

risk potential for the successful completion of the Project, our Team 
conducted a risk assessment workshop to identify the likely risks and to 
define appropriate mitigation measures to address these risks. The risk 
assessment workshop highlights are summarized in the geotechnical 
risk assessment table shown in Figure A5.2.2-22. 


During final design, the GLP Team will meet with MBTA and MassDOT 

to further expand and refine the risk assessment table as additional risk 
items are identified. This process will be led by GLP staff who specialize 
in facilitating risk assessment workshops, and have successfully 
employed this approach for other major transportation projects. The GLP 
Team will use this proactive process to anticipate likely risks, and will 
incorporate appropriate mitigation methods using the “Bowtie method” 


Figure A5.2.2-22: GLP recognizes the importance of identifying risks that will effect the project, and has developed a risk mitigation plan to avoid or limit impacts on the GLX Project advancement. 


Risk Item Variable Parameter 





Post-award differeing site conditions 
information 


Field investigation program 


design and construction schedule 


Subsurface obstructions 


Lack of as-built and pre-bid condition 
assessment for existing structures, walls, 
and slopes 


Existing structures impacts 


Unexpected utilities 
Community impacts 


Re-design and construction schedule impacts 
Excessive noise and vibration 


Railroad fouling envelope 
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subsurface program to identify conditions different from pre-bid 


Delays on start and progress of investigation to support accelerated 


Presence of abandoned timber crib walls, ties, steel, and other 
buried material and abandoned foundations which may be present 


Potential repair, reinforcement, and/or underpinning 


Disturbance or damage to existing walls, buildings, tracks, and 
active utilities due to excessive vibrations and settlements 


Impact on railroad operation and flagmen availability 


Mitigation Measure 


Likelihood of Occurance Potential Impact 


Verify or modify foundations, piles, shafts, subgrade, and retaining wall design Medium Medium 
Authorized early subcontract mobilization at Notice to Proceed, mobilize multiple drilling subcontractors, Medium Mean 
prioritize early construction work areas 

Include variable design details to work around buried obstructions. Perform additional investigations to further High Medium 
delineate the obstruction boundaries d 

Take test pits for existing structures; site recon for slopes and crib walls; modify design to accommodate seatury High 
unaccepted conditions Y 
Use drilling equioment to predrill pile holes, minimize use of vibratory and impact hammers. Use small 

diameter mini-piles, monitor structures and ground vibration. Develop and implement action plan for response Low High 
value exceedances 

Use standard solutions previously used within MBTA ROW, perform early utility investigation and test pits Medium Medium 
Use drilling equipment (instead of pile driving equipment) wherever practical, monitor noise and vibrations, use ane ican 
ballast mats, and early installation of noise walls 

Utilize type of wall that does not require large rigs to construct; Use mini-pile with small equipment for retaining Medium High 


wall rehabilitation; reduce quantity of retaining walls by modifying track alignment and slope grading 


Oo 9” 





to reduce risks for geotechnical investigation, foundation design, 
presence of unexpected conditions, unknown condition of existing 
structures, and in the means and methods of construction, to avoid 
problems that could affect Project cost and schedule certainty. 


Geotechnical Instrumentation 

A planned and executed geotechnical monitoring program is a crucial 
element of work for GLX construction. Existing in-service structures 
affected by construction activities must be monitored during construction 
operations to provide early detection of movements and vibrations 
before structural damage occurs. GLP will monitor settlement and lateral 
movement of the adjacent existing tracks to identify any movement 
caused by construction activities and allow timely implementation of 
corrective measures. High-precision optical prisms secured adjacent to 
wood or concrete ties will be placed along existing track every 31 feet in 
areas where significant construction vibration is a concern. Automated 
Motorized Total Stations (“AMTS”) will be used for unattended 24/7 
on-line continuous monitoring of track infrastructure. An AMTS provides 
wireless communication for data transfer, and automated least-square 
processing to improve accuracy. 


Vibration monitoring using seismographs will be used during pile drilling 
and SOE installation activities, and will be limited to construction zones. 


GLP will perform pre- and post-construction surveys to document the 
existing condition of the impacted structures, including residential and 
commercial buildings, existing ROW retaining walls, bridges, viaducts, 
overpasses, stations, utilities, and other ancillaries. The surveys — 
coordinated with MBTA outreach—will include photo and video 
documentation, and installation of crack-gauges and high-precision 
prisms for continuous monitoring. 


Settlement plates, inclinometers, and observation wells are anticipated 
to be installed to monitor existing slopes, ground supporting utilities, and 
foundations. 


The instrumentation program shown in Figures A5.2.2-23 and A5.2.2- 
24 is the first line of defense against potentially damaging movements. 
GLP’s program detects movements when they are still small, allowing 
modification to construction procedures or other mitigation action before 
movements grow large enough to constitute real issues. This provides 
certainty in our foundation approach. 
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Figure A.5.2.2.-23: GLP’s proposed monitoring and instrumentation plan alleviates the mitigation of possible construction and community risks around the GLX Project. 
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INTRODUCTION 


GLP’s Stations Team has reviewed in detail the Final RFP Addenda, 
Questions and Answers, and the Project Definition Plans to develop 


stations exceeding the MBIA's requirements and customer expectations. 


Seven island platform stations, one elevated, and six at-grade will be 
constructed at strategic locations along the Green Line as it is extended 
north from Boston to Medford. The stations will be fully Americans with 
Disabilities Act (“ADA”) accessible; employ durable, low-maintenance 
materials; and incorporate MBIA design standards. 


The stations’ name, type, and location are as follows: 


> Lechmere Station (Elevated) 
North 1st Street and Msgr O’Brien Boulevard 


° Relocated station that serves both the Medford and Union Square 
branches. Elevators and stairs from both the north and south 
headhouses provide access to the platform. 


> Union Square Station (At-grade) 
Prospect Street and Bennett Court 


© The only station on the Union Square Branch. Primary entrance 
is from the intersection of Prospect Street and Bennett Court. A 
sloped walkway provides access to the platform. 


> East Somerville Station (At-grade) 
Washington Street and Joy Street 


© New station on the Medford Branch. Primary entrance is from the 
proposed Community Path, which connects to the Washington 
Street bridge. 
> Gilman Square Station (At-grade) 
Medford Street and School Street 
° New station on the Medford Branch. Primary entrance is from the 
Medford Street Bridge. Stairs and an elevator provide access to the 
platform. 
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> Magoun Square Station (At-grade) 
Lowell Street and Vernon Street 


° New station on the Medford Branch. Primary entrance is from the 
Lowell Street Bridge. Stairs and an elevator provide access to the 
platform. 


> Ball Square Station (At-grade) 
Boston Avenue and Broadway 


© New station on the Medford Branch. Primary entrance is from 
Boston Avenue. Ramps and stairs provide access to the platform. 


> College Station (At-grade) 
Boston Avenue and College Avenue 


° New station on the Medford Branch and terminus of the GLX. 
Primary entrance is from Boston Avenue. Stairs and elevators 
provide access to the platform. 


The station design features a 225-foot-long precast concrete platform 
with LED lighting, weather shelters, benches, and signage. All stations 
have a single entry point and two means of egress, and to ensure ADA 
accessibility, five stations are served by elevators and stairs and two are 
served by sloped walkways. 


The RFP calls for station designs that allow for both extending and 
raising the platforms in the future. The platforms will be lengthened by 
75 feet for a total distance of 300 feet (except Lechmere Station, which 
is 333 feet long in the base design), and the platforms will be raised an 
additional 6 inches to support level boarding of future vehicles. In order 
to accommodate the additional platform length, the GLP Design Team 
will include foundations for future lighting structures, provide empty 
conduits for power and communications, and locate pedestrian track 
crossings beyond the extension. This work will reduce construction time 
in the future, thereby reducing the impact to Green Line operations and 
passengers. 


Stations 


GLP’s station design provides patrons with safe and efficient accessibility 
to the Green Line. By providing a heightened customer experience at the 
SIECLULO)AISHMUATS MS Esl .ColML@]OLclASHr=UATOMOCO)ANTAAIOLATINVMN 11m elomsl0)(omOMiUlINMelinl0)tclHemuale 
convenience of the GLX services. 


Section A5.2.3 






section Highlights 





All stations are fully ADA accessible. 


GLP’s station plan promotes intuitive passenger flow. 


The design accommodates future construction and 
expansion. 


Precast concrete elements and modular structures 
improve construction efficiency. 


Durable and sustainable materials ensure the station 
will withstand daily use and reduce maintenance costs 
over the long term. 
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Another innovation being pursued by the Station Design Team is the 
incorporation of sustainability concepts. Although the Project is not 
pursuing Leadership in Energy and Environmental Design (“LEED”) 
certification, we feel that there are opportunities to maximize the 

| i Be gee ee efficiency of the stations and their support buildings. Some examples of 
i a tik Deck Bee ee ie : a sustainability practices that GLP will incorporate into the station design 
ye ee ATT : ; eco es node include: 
: > Neighborhood development location 
one ee pe ee ° Encourages walkable communities 
Mann MH | Re a a ° Provides access to transportation, 
as eG ae t coe | Ba tne ° Provides access to civic and recreation activities 
> Bicycle facilities 
° Supports the MBTA Pedal and Park Program 
> Construction and demolition waste management 
© Diverts 50% of waste material from landfills 


ce Reduces total construction waste material 


> Light pollution reduction 
°e Employs LED lighting and controlling beam spread 
> Storage and collection of recyclables 
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bP = APPROACH TO STATION DESIGN 


GLP’s design concept is to create stations that integrate into the existing 
line vernacular; are reflective of the history of the Green Line; and employ 
modern, sustainable materials. The overall station layout will employ 
Universal Design principles— accommodations for all riders will be 
integrated into the design as opposed to being added to the design. 
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Figure A5.2.3-1: GL island platforms with a single row of station amenitie Figure AS.2.3-2: - [here are seven principles of Universal Design that, when 
Station maintenance, and vehicle operations. employed early in the design process, ensure equal and intuitive use by all persons. 
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The design will also conform to the current versions of international 
building codes, and the accessibility laws adopted and enforced by the 
Commonwealth of Massachusetts, the City of Boston, and the other 
municipalities the Green Line will serve. These codes and laws will 
serve as the prescriptive approach, and Universal Design will be the 
descriptive approach. In other words, the station design will be directed 
by the building codes, particularly the number, size, and location of 

the platform exits. These items will be integrated into the design using 
Universal Design principles so that they appear as natural components 
and not add-ons. 


een ee ee Fee GLP’s design will also employ proven and efficient materials throughout 

at the iob nethod was used on Southes sylvanic the station, not only for durability and maintenance reasons, but also to 

tation Authority (SE DVi(elem alle labxe UrclIiNvanecle)arerclacelamel ale mi | streamline the construction of certain elements. The efficiency will be 
MTICIENCY. HP Segoe oth ee achieved by using precast concrete panels with the tactile edge already 
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installed for the platforms, and by contracting with a single source for 
the weather shelters, starters booths, and bike cages, all of which will be 
prefabricated structures that are delivered to the site when ready. 


Critical to the success of the station design is the complete passenger 
experience from street to platform to LRV. The path will be arranged 
logically and intuitively, starting with a clearly defined entrance with 
signage, lighting, landscaping, and other visual cues. Moving into the 
station, the vertical elements will be clearly visible with sufficient space in 
front of elevators for queuing, and protection from the elements. As part 
of the Universal Design concept, the vertical elements will be accessed 
directly from the entrance without multiple changes in direction or floor 
level. The vertical circulation elements will provide direct access to the 
platform as well, minimizing the travel distance 


Although the station design is intended to be intuitive, signage will also 
be provided to support the design concept at key decision-making 
points along the path. Before entering the station, passengers will know 


yer ~~ 
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the station name; immediately after entering, they will Know where 

the elevator and stairs to the platform are located. Upon reaching the 
platform, signs will direct passengers to the fare vending equipment, 
correct platform side for reaching their destination, and Customer 
Assistance Area (“CAA”). In support of life safety and in the event of an 
emergency, signage will direct passengers to the nearest point of egress, 
and for passengers in wheelchairs, signage will inform them where Areas 
of Refuge are located and how to contact emergency personnel. 


AS.2.3.A.1.A 
CRIME PREVENTION 


A clear direct path to the platform is not only about Universal Design, 
but safety as well. Just as direct visual contact to the platforms 

guides passengers to their destination, this same concept allows law 
enforcement and citizen “eyes on the street” the same access, cutting 
down on vandalism and other crimes. For this reason, the Community 
Path serving the East Somerville station entrance from Washington 
Street will be open on the sides instead of using a tunnel. This concept 
is called Natural Surveillance and is one of the five key components of 
Crime Prevention Through Environmental Design (““CPTED”) principles 
identified by American Public Transit Association (“APTA”); the other four 
criteria are: 
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> Natural Access Control 
> Territoriality 

> Activity Support 

> Maintenance 


When built into the design early in the Project, these principles 
provide cost-effective solutions for reducing crime and promoting a 
safe environment for passengers and neighborhood residents and 
businesses. 


AS.2.3.A.1.B 
FULL ACCESSIBILITY 


Throughout the design process, the Team has consulted not only the 
ADA Standards for Accessible Design (U.S. Department of Justice) but 
also the MBIA Guide to Access, the ADA Standards for Transportation 
Facilities (U.S. Department of Transportation) and the Boston Center 

for Independent Living Agreement (“BCIL”). As a result, each station 

will be fully accessible via an 8-foot-wide path from the sidewalk and 
nearby bus stops to the platforms. At most stations, the path to the 
platform includes an elevator that is in direct line of sight from the station 
entrances. The height of these entrances make them easily recognizable 
even before entering the station. Not only is a direct path efficient for 


persons with mobility disabilities, but also for persons with vision issues 
where multiple turns can be disorienting and cause confusion. 


Another critical aspect to the accessible circulation path is that it closely 
resembles the path non-disabled passengers will use to get to the 
platforms. For this reason, the stations with elevators have the main 
stairway directly adjacent so the paths are nearly identical. For stations 
without an elevator like East Somerville, the entrance is served by the 
Community Path, and all passengers, disabled and non-disabled, take 
the same path to get to the station entrance. 


The station circulation is not the only part of the design that is required 
to be accessible. The egress points from the station will be accessible 
in two ways: at the elevators, an “Area of Refuge” will be provided with 
two-way communications, and a second means off the platform will be 
provided in the form of a path leading to nearby streets. Accessibility 
will also be provided in the station shelters, at the CAA, and at the LRV 
boarding locations. 


There will be instances where the path to the platform will cross the 
tracks, and not only will the flangeway width conform to the accessibility 
guidelines, but tactile warning strips will be provided to alert visually 


impaired passengers of the crossing. These same tactile strips will be for a future 6-inch rise (14 inches above top of rail) for level boarding A5.2.3.A.1.C 

used along the length of the platform edge, and serve as a reminder into the Type 9 LRVs. This means there is a sloped sidewalk connecting CUSTOMER EXPERIENCE IN THE DESIGN OF STATIONS 

to non-visually impaired passengers as well. The platforms will feature the elevator landing to the platform with a maximum slope of 8%. This The station design is focused on the passenger experience. The 

shallow cross slopes of 0.45% to 1.9% maximum, which will allow sloped area is free of all fixtures, furnishings, and equipment, which will station circulation path will be arranged in a clear and logical fashion, 

the platform to drain, but will not be too steep for a person using a be installed on the platform or the entrance plaza. with no unnecessary turns or bends to get to the platform. This ease 

wheelchalr. As mentioned in the introduction, the platforms are being designed so of circulation will be reinforced by the open and transparent design, 

F | they can be extended from 225 feet to 300 feet in length to support four- allowing for clear visual access to all station elements. The experience 
uture Construction i inimi i begins at the station entrances,which feature roll-down security grills so 

The platforms and the path to them are being designed to accommodate oa wens HO al aie oe impact pe noone See sane eelcee en | 

fans Consiniclion wich wil ailecl naiatiom clavalion end this from the stations, the pedestrian track crossings will be located beyond _‘ that even at night when the station Is closed, the station area remains 

the final 300-foot length. visible from the outside. 


length of the platforms. The platform and the path to it is being designed 


Figure A5.2.3-7: Platform elevation showing the sloped transition from the stair/elevator landing to the platform level. Future construction involves adding a 6-inch slab of concrete to achieve level boarding into the future LRVs. 
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In addition to providing clear and direct access to the station, GLP 
is also focused on providing clear and direct egress fromthe station 
in the event of a fire or other emergency. The occupancy is based on 
” : year 2030 ridership projections and is broken down further to maximum 
+ three-hour period and 10-minute occupant loads, which will be used to 
: 4 determine life safety/egress requirements. 


| eal | . 3-Hour 10-minute 
| ie am Station periods occupant loads 
: Lechmere 1,820 954 


Union Square 204 
East Somerville 860 901 
Gilman Square 780 396 
Magoun Square 200 220 
Ball Square 370 199 
College Avenue 510 119 


Figure A5.3-8: GLP uses Peak Station Occupancy to determine the width of egress 
components. 


Ad.2.3.A.2 
STATION IDENTITY 


Figure A5.2.3-8: Stations will be easily identifiable and through civic engagement, GLP will develop a design that will instill a sense of ownership by the community. The intent of the station design is to provide stations that are easily 
identifiable as part of the Green Line, and at the same time, set them 
apart from each other to serve individually as neighborhood landmarks. 
Civic engagement is critical for the overall success of the Project. 

This will instill a sense of ownership in the station in the community, 
and establish the station’s place on the line and within the Boston 
metropolitan area as well. 


In addition to the stations identifying the communities they serve, they 
will also clearly indicate that they are a part of the existing Green Line. 
This will be achieved by employing the MBTA Guidelines and Standards, 
which provides information such as line colors, signage materials and 
construction, fare equipment, etc. Employing the standards will connect 
the individual station to the overall line, enabling passengers to orient 
themselves within the transit system. The use of standard colors and 
furnishings provides a sense of familiarity for the passengers, so they 
will Know where to find information about the station, line, and their 
Surroundings based on consistencies in platform layout. 
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Ad.2.3.A.3 
INTERFACE WITH EXISTING RIGHT-OF-WAY 


The primary entrance to each station will connect to sidewalks and 
paths, providing direct access for pedestrians and cyclists. Bicycle 
users will have access to secure, enclosed bike storage facilities directly 
= eS ee = EES Ga: ae ® > ae ose ' adjacent to the station entrance so riders will not be required to bring 
ee i ee a Oe ____ bikes down stairs or onto elevators. To further define the station location 
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Figure A5.2.3-9: GLP’s proposed M T reen Line platform olors wi 
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along the existing ROW, stainless steel bollards with lighting will be Se 
installed. These bollards will be K4-rated for the safety of the pedestrians 
on the sidewalk as vehicles stop at the curb to drop people off. 


GLP’s design also includes a change in the alignment of the Community 
Path, which Is raised up to platform level at the East Somerville Station. 
This access greatly enhances neighborhood connectivity and links the 
Green Line to passengers outside the immediate station vicinity. 











N 


The primary function of the platform shelters is to protect passengers 
waiting on the platform from the elements. The shelters will have walls 
on three sides, a roof, and seating for passengers (including spaces 
for those in wheelchairs). The shelters will be installed on the platform 
surface so they can be removed and reinstalled after the platform is 
raised to support the future Type 9 LRVs. 


Ad.2.3.A.4.A 
APPROACH TO THE MATERIALS AND FINISHES, ENVELOPE, AND 
WEATHER PROTECTION 


The platform shelters will be prefabricated aluminum structures with 
laminated glass walls. The shelters will feature LED lighting and a built- 
in bench, and be sized to accommodate two wheelchairs. The use 

of glass in the walls is another CPTED concept, enabling passengers 
approaching the shelter to see if it is occupied, and allowing waiting 
passengers to see around them. The shelters’ roof edges will be painted 
the green color standard for the line to further emphasize the stations’ 
placement in the system. 


Ad.2.3.A.4.B 
METHODOLOGY USED TO DETERMINE THE NUMBER AND SIZE OF 
SHELTERS AT EACH STATION 


The number of shelters shown in the platforms was determined by 

the RFP. Lechmere, which has a 300-foot platform, will have four 
shelters and all other stations will have three shelters. When these other 
platforms are extended to 300 feet in length, an additional shelter may 
be added to support the increased passenger load. 
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The size of the shelters is 13 feet, 8 inches long by 6 feet wide. This 
size was determined by the spacing of the platform light poles: 15 feet 
center-to-center and the width of the clear path along the platforms is 8 
feet. A shelter of this size provides protection for six people on benches 
and two 30-inch by 48-inch clear wheelchair-accessible waiting areas. 


AS.2.3.A.5 
ORGANIZATION OF PLATFORM EQUIPMENT AND ELEMENTS, 
INCLUDING AMENITIES 





The platform will accommodate equipment, furnishings, and other 
site elements to support MBTA operations, and provide for passenger 
movement and comfort. These elements will be located on the 
platform in a logical sequence, and provided in a quantity sufficient for 
the ridership. All items available for public use will have the required 
accessibility clearances, and be located to avoid interfering with the 
main path of travel and to avoid unnecessarily blocking egress routes. 


EQUIPMENT 

Fare equipment will be installed at most stations on the platform at 
the end closest to the station entry. The quantity will be determined by 
the MBTA based on ridership, but no fewer than two for redundancy 
purposes. 


FURNISHINGS 
In addition to the shelters, each platform will have a CAA and trash 
receptacles that will comply with MBTA standards. 


The CAA will have a bench, signage, and a customer assistance phone 
in the event of an emergency. 


Each platform will have a minimum of two trash receptacles located 

just off the path of travel near entrances, shelters, and pedestrian 
overpasses. The receptacles will be blast-/explosion-proof, fixed to the 
platform surface, vandal-resistant, and will include a weatherproof cover 
to keep the contents dry. 


OTHER SITE ELEMENTS 

Each platform will have equipment supporting MBIA operations, 
including sand and salt storage bins. These items will meet the following 
criteria: 


> Will be installed away from the path of travel, but easily accessible by 
MBTA employees 

> Have a capacity of 11 cubic feet (“CF”) 

> Will be a covered, lockable, corrosion resistant container, with 
stainless steel hinges; contents must be kept dry 

> The container shall be made from industrial grade polyethylene and 
therefore resistant to sunlight (UV), oils, saltwater, and chemicals 


Terminal stations such as Union Square and College will have starter 
booths at the end of the platform in the direction of outbound travel. 
These booths will be modular units completely assembled and fitted out 
a desk and cabinetry per MBTA Operations standards and shipped to 
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the site for installation. The booths will include a complete HVAC system, 
three electrical receptacles, one phone and one data receptacle, and a 
door with MBIA standard hardware. 


A5.2.3.B 
DRAWINGS 


The station architectural drawings included in the proposal demonstrate 
our understanding of the Project scope and the needs of the MBTA. 
The drawings show that our proposed design meets or exceeds the 
requirements of the Technical Proposal. 


A5.2.3.B.1 
CONTEXT PLAN 





Context plans on Sheet A-2000 show the station and its relationship 
to its immediate environment, including surrounding streets, adjacent 
structures, property lines, etc. 


A5.2.3.B.2 
SITE PLANS AND SECTIONS 





The architectural site plans on drawing sheets LES-A-2010, 
UNS-A-2010, ESS-A-2010, GSS-A-2010, MSS-A-2010, BAS-A-2010, 
COS-A-2010 show all station elements from the shelters to the OCS 
poles. In addition, these drawings show the station landscaping and 
waytinding strategies. 


A5.2.3.B.2.A 

SHELTERS, FURNISHINGS, FINISHINGS, 

FIXTURES, AND EQUIPMENT 

Drawings STA-A-8000 show the typical platform arrangement of 
the shelter, furnishings, fixtures, and equipment. Material and finish 
information will also be noted to ensure compliance with the RFP. 


A5.2.3.B.2.B 

SIGNAGE, LIGHTING, CATENARY, AND FARE COLLECTION EQUIPMENT 
Station site plan drawings LES-A-2010, UNS-A-2010, ESS-A-2010, 
GSS-A-2010, MSS-A-2010, BAS-A-2010, COS-A-2010 show lighting 
and fare collection equipment. In addition, drawing STA-A-8000 show 
the typical platform relationships of signage, lighting, and other station 
appurtenances in elevation views. 


Catenary poles are shown on Corridor Plans OO0-C-0001 through OOO- 
C-0028. 


A5.2.3.B.3 
ADDITIONAL DETAILS AND/OR KEY DIMENSIONS 


In addition, the site plan drawings LES-A-2010, UNS-A-2010, 
ESS-A-2010, GSS-A-2010, MSS-A-2010, BAS-A-2010, COS-A-2010 
show the following information: 





> Station landscaping and wayfinding as detailed in the RFP 

> Typical platform elevation showing the height of the lighting fixtures, 
the sloped transition from the stair/elevator landing, and other 
platform elements noted in the RFP 

> Floor plans with overall dimensions of the headhouses at Lechmere 
and College stations 
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INTRODUCTION 


The landscaping and signage systems layout are important components 
of station design. The landscaping provides greenery to soften the 
concrete and steel station vocabulary, contributes to the stormwater 
Best Management Practices (“BMPs”) at the VMF, and are an attractive 
means to support sloped topography without additional retaining 

walls. At specific stations, where space allows, landscaping may 
provide shade for riders approaching the station, and other plantings 
may provide visual screening of adjacent industrial land uses. In some 
locations, the use of street trees will enhance the pedestrian experience 
and provide a transitional element from the new site to the existing street 
scape. Prudent use of climbing vines to cover and soften the faces of 
retaining walls may also be effective in reducing or eliminating graffiti 
along Community Path and rail overpass structures. 


Signage and wayfinding systems guide the passengers into and through 
the station and identify key elements and important decision-making 
points, such as the accessible path, ticketing, points of emergency 
egress, the station name, and train direction. Combined with an efficient 
overall station design, lighting, and communications package, navigating 
the GLX will be simple and straightforward, and aesthetically pleasing for 
all passengers. 


The landscaping and station surroundings are also designed to enhance 
safety. Using the basic principles of CPTED, the approach paths, plaza 
layout, connection elements, and landscape will be designed with 
surveillance, access, and territoriality in mind. The station areas will have 
visible forms of surveillance cameras and audio systems to demonstrate 
that the facility is being monitored and observed. This will provide a 

level of comfort to passengers and warning to criminals. The access to 
and from the stations will be clearly visible from the adjacent roadways, 
sidewalks, and public ROWs. This will be accomplished by carefully 
placing site paving and selecting landscape elements to demonstrate 
that the space is owned by the MBIA, and allowing for ease in 
approaching and rapidly evacuating the station platforms should this be 
necessary.. Stations and platforms will be designed with territoriality in 
mind, reducing opportunities for graffiti and vandalism by using durable 
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GLP’s landscape design, in part, will provide shade, screening slope 
Stabilization and stormwater absorption as well as provide a transition from 
the existing streetscapes to the new GLX facilities. The plantings are hardy, 
native species which will thrive without irrigation and have low maintenance 
requirements. Ihe signage and wayfinding elements will clearly identity 
routes and circulation paths for GLX users to and from the stations to 
adjacent pedestrian spaces. The signage/wayfinding elements will also 
provide clear brand recognition for the GLX corridor and facilities. 
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section Highlights 


Landscape and signage systems will contribute to a low 
maintenance, safe and visually pleasing rider experience. 


Canopy trees will provide filtered shade for riders at some 
Stations, reducing direct solar exposure. 


Figure A5.2.4-1: GLP has successfully designed low-maintenance native 
landscapes on transit facilities nationwide, including the Illinois High Speed Rail 
Ce lgalelele 


Use of plantings to stabilize slopes and absorb stormwater 
will reduce capital cost by eliminating engineered solutions. 


and easily cleaned and maintainable materials. Adequate lighting will 


further dissuade vandals from defacing station property. | ek | | 
? imei signage and wayfinding elements provide users with clear 


A5.2.4.A guidance for circulation to and from stations and facilities. 
LANDSCAPE ARCHITECTURE 

A5.2.4.A.1 Design of signage and wayfinding elements reinforces 
LANDSCAPE ARCHITECTURE the GLX brand and provides clear identity of GLX facilities 





The landscape design will be unique to each station and structure based trom adjacent transportation networks. 


on the available space for planting beds, the topography, and other site 
characteristics. However, at all stations, the design will employ plant 
material and trees from a common design palette comprised of low- 
maintenance, drought tolerant, native vegetation. 


A5.2.4.A.1.A 

SITE-SPECIFIC LANDSCAPING 

The RFP outlines general requirements for the plantings at each of the 
structure types found on the GLX: stations, the VMF, the TPSSs, the 
Community Path, and the Corridor. A summary of the guidelines for each 
of these structures Is as follows: 
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Figure A5.2.4-2: As demonstrated o)valals Beckley alte 
West Virginia, GLP designers have successfully designed slope stabilization and 
stormwater management plantings that use low-maintenance native plant species. 


> Stations 

° Shrubs, ground covers, and trees planted in appropriate soil depths 
within planting areas. 

° Slope stabilization through landscaping employed at select 
stations. 

© Existing plantings preserved where possible, and new plantings 
provided where space allows, and where plantings will benefit the 
rail users within and around selected stations. 

© Plantings designed to provide clear sight distances for operators, 
passengers, and security cameras, and conform with CPTED 
principles. 

° Landscaping design coordinated with third party developers 
at select stations where transit-oriented development (“TOD”) 
opportunities exist. 


> VMF 
° Planting beds employed around buildings and parking lot islands. 


o Lawn areas placed adjacent to the Transportation Building, and at 
the VMF entrance. 


° Tree, shrub, and ground plane plantings provided as indicated in 
Project Definition plans — principally to soften building foundations 
along access drive and within parking facilities. 

> TPSS 


° Low-maintenance native plantings incorporated into the landscape 
design to screen TPSS locations where there is adequate space. 


© Plantings located such that they will not adversely affect 
operational safety or maintenance access to the facilities. 
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Community Path and Transit Corridor 


° Low-maintenance native plantings incorporated, as space allows, 
into the improvements along the Community Path corridor to 
highlight connections to stations, and at adjacent walkway 
intersections. 


© Plantings include slope stabilization, groundcovers, and shrub and 
tree plantings. 


> Transit Corridor 


° Overall assessment conducted of existing landscape assets within 
the corridor, primarily on the Project sites, but also those materials 
immediately adjacent to the corridor on abutting properties. The 
primary focus of the assessment is to determine the appropriate 


measures to maintain and protect these assets during construction. 


Oo 


Vegetation protection plan prepared to assess the health,safety, 
and suitability of retaining existing plantings, and to provide 
recommendations/direction for the removal, protection/ 
preservation, and corrective pruning of existing plantings and 
canopy tree assets proximate to the VMF, stations, Community 
Path, and immediately abutting properties. 


As a subset of the corridor and station landscape design activity, 
the landscape plan, where possible, will identity plantings 

for placement adjacent to the Community Path, creating an 
appropriate transition from the adjacent community into the new 
station environs. 

Plant selection designed to create visual cues informing path users 
of the adjacent station access ways. 

Planting types varied depending upon location and availability of 
adequate space to install and sustain the plantings. 

Plantings placed such that all path safety setback requirements are 
maintained. 

Plantings enhance, and are coordinated with, wayfinding and 
station signage systems leading from the Community Path to the 
stations. 

Plantings designed to provide clear sight distances for pedestrians 
and adjacent motorists, and conform with CPTED principles. 


AS.2.4.A.1.B 
PLANTING CRITERIA 


The plant material employed on the Project will satisfy the following 
criteria: 
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> Plantings are low-maintenance and drought-tolerant. 

> Employ native vegetation, suitable for Zone 5 Plant Hardiness. 

> Trees installed to minimize pruning, and to avoid species which drop 
seeds, blooms, nuts, or have large leaves which might accumulate on 
sidewalks, walkways, and track beds. 

> Shrub selection includes species with growth habits and rates that 
reduce the need for intense pruning, and allow for clear lines of sight 
within the station and access pathway locations. 
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Figure A5.2.4-3: GLP designers have incorporated a plant selection into the 
proposed design that has demonstrated hardiness for GLX sites while conforming to 
the TPs set forth by MBTA. 


> Shrub and groundcover plantings are durable, low-maintenance, and 
capable of exposure to winter snow storage and de-icing materials. 


A5.2.4.A.1.C 
SITE AMENITIES AND FURNISHINGS 


In addition to the furnishings on the platforms described in Section 
Ad.2.3, site furnishings and amenities will also be provided on the 
Community Path. Benches and trash receptacles will be installed for the 
length of the Community Path in a single style employed for uniformity 
and maintenance/replacement reasons. The design of the receptacles 
will conform to the City of Somerville standards. 


AS.2.4.A.1.D 
THIRD PARTY AGREEMENT REQUIREMENTS 


The stations at Lechmere and Union Square provide opportunities for 
TOD, and the landscape design will be coordinated with the designs 
proposed by the developers, pursuant to the a. Agreements that have 
been will be made between the MBIA and the adjacent property owners 
pursuant to the MBTA standards and regulations confirming third party 
Real Estate agreements. 


AdS.2.4.A.2 
LANDSCAPE DRAWINGS 


The landscaping information is shown on the Drawing UNS-A-2010 for 
Union Square Station, COS-A-2010 for College Avenue Station and 
MAF-A-2010 for the VMF site. 





AS.2.4.A.3 
LANDSCAPE RENDERINGS 


The landscape renderings are shown in Figures A5.2.4-4 through 
A5.2.4-6. 
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Figure A5.2.4-4: GLP has developed an aesthetic landscape design thal ncorporates a local plant selection that is low maintenance. 
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Figure A5.2.4-5: Rendering of the Magoun Square station entrance at night showing the standard MBIA lollipop sign and the impact-resistant stainless steel bollards with lighting. 





A5.2.4.B aeans 


oo The landscaping wayfinding information is shown on station site context 
2.4.B.1 Drawings LES-A-2000, UNS-A-2000, ESS-A-2000, GSS-A-2000, 
SUAL ELEMENTS STRATEGY MSS-A-2000, BAS-A-2000, and COS-A-2000, and on station site 
plan Drawings LES-A-2010, UNS-A-2010, ESS-A-2010, GSS-A-2010, 
MSS-A-2010, BAS-A-2010, and COS-A-2010 Series per Section A5.2.3. 











The signage and wayfinding strategy is to provide well-placed signage to 
efficiently guide passengers through the site from street to platform, as 
well as provide direction to passengers disembarking at the station. The sed 
signage will be clear, with the letters of sufficient height and contrasting a ae 

colors for legibility reasons and to conform to accessibility requirements. | RENDERINGS 

The GLX Station Component Manual will be our guide in developing the —— The following four renderings show the path to the platform at key 











various signage styles from station to street signs to track signs. Our decision-making points that GLP has developed for this technical 
signage designs will be presented to the MBIA for review at each stage proposal and are for reference purposes only. 

of the design process. 

AS.2.4.B.1.A 


APPROACH TO PLACEMENT AND SYSTEM INTEGRATION 

The placement of the signs will be in accordance with the GLX Station 
Component Manual, and final location will be determined by the design 
of the station and appropriate mounting locations that do not interfere 
with passenger and pedestrian movements and operator sight lines. 
Minimum mounting heights will be governed by the Accessibility 
guidelines 


A5.2.4.B.1.B 

INTUITIVE WAYFINDING 

The signage is only one component of the wayfinding system, and will 
support the intuitive wayfinding that is built into the station design. The 
intuitive wayfinding techniques employed at the GLX stations consist of: 


> Providing a direct route from street to elevator/stairs without multiple 
changes in direction 


> Staggering the heights of structures so critical elements like elevators 
are easily seen from the street and the platform 


> Using different flooring patterns or colors to further define a path and 
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The landscaping wayfinding and signage design is located on the 
Architectural site plans, which include a legend to clearly identify the 
planting and bed preparation required. The plans will also include 
waytinding through the site, both accessible and non-accessible paths, 
and also identify both static signs and VMS. 
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View looking west to the Magoun Street entrance as one approaches from the Lowell Street Bridge. 


n 
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View into the station from the pedestrian overpass; the bike shelter is to the right and the elevator tower is straight ahead. This is an example of direct and intuitive wayfinding. 
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View of the station platform as the passenger exits the elevator. To the right is the steel stairway and straight ahead Is the fare vending equipment followed by a passenger shelter. 
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View looking back from the platform toward the elevator and stairs, and showing the main path of egress from the station. 
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INTRODUCTION 


The Vehicle Maintenance Facility (“VMF’”), is the LRV service and 


inspection facility that is situated between Lechmere and East Somerville 


stations on the proposed GLX Project. The site is in an industrial zone 
adjacent to the MBTA commuter rail maintenance facility; the VMEF is in 
the eastern portion of the “L”-shaped yard. GLP’s design of the VMF 
takes advantage of several opportunities, including the site and building 
configurations that achieve the most efficient daily operations while 
increasing facility safety, as well as designing with a focus on the future 
expansion. 





A5.2.5.A 
ARCHITECTURAL DESIGN 





APPROACH TO MEETING THE ARCHITECTURAL 
REQUIREMENTS 

GLP has hanes reviewed the RFP documents, the original VMF 
design drawings, and the redefinition concept drawings. Our design 
drawings were developed by adhering to each of the respective RFP 


attachments, where applicable, supplemented by best practices and 
lessons learned from similar projects. 


The VME building is a one-story structure, approximately 55,000 
square feet (“SF”), with three roof heights: 33, 28, and 16 feet as 
shown in Figure A5.2.5-1. The exterior walls of the building consist of 
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Section A5.2.5 


Vehicle Maintenance 


Facility 


GLP’s design provides an enhanced VMF by redistributing the spaces 
required in the RFP in a manner that provides for safe and efficient 


maintenance operations and allows for future expansions. This is achieved 
by relocating the main entrance away from the proposed future expansion 


area and the loading area, and closer to the main parking area. 











GLP storage area design increases operational efficiency. 


Wheel truing track is relocated to an exterior wall to avoid 
impeding circulation in the shop. 


VMF designed to allow the facility to remain open for 
future expansion. 


GLP’s design and configuration of the VMF creates a 
safer work environment for MBIA personnel working on 
shop floor and coming to the shop via the parking areas. 
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insulated concrete units up to 4 feet high, with insulated metal panels 
the rest of the height to the roof heights. The original VMF facility was 
approximately 90,000 SF, and was developed to a 90% level prior to 
cost-saving measures. The original design is well-documented in Volume 
4A of the RFP and was used as a reference to inform our design for 
design intent and possible future expansion. 


The main functions within the one story are: 


> Open structure for maintenance functions of the main shop area 
> Maintenance pits and pedestal track 

> Pit for wheel truing machine 

> Welfare facilities for shop personnel 

> Loading area 

> Storeroom 


Per our approved VME Innovation Alternate ATC, several locations of the 
specific rooms vary from the RFP drawings. Some variations are shown 
in Figure A5.2.5-2. 
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Emphasis in the design was placed on strengthening the critical 
operational spaces within the VMF. For instance: 


> The wheel truing function is shifted from the center of the 
VMF tracks to an outside track, Track 1. This move relocates the 
wheel truing function to a position that eliminates negative impacts 
to shop circulation. The location of the wheel truer in the RFP would 
cause the central aisle of the shop to be blocked during the wheel 
truing process. The proposed location removes this impediment and 
shifts the noise of the function further from the rest of the shop. It also 
allows chips and swarf to be sent directly to the exterior for collection. 


The loading bay ts relocated from the north side of the facility 
to the south side. This reduces potential problems of delivery 
vehicles fouling the tracks on the north side of the facility. The loading 
dock will also be directly adjacent to Parts Storage in our alternate 
concept, allowing for improved efficiency. 

The group of functional elements along east exterior wall. 
Storage-124, Cleaning Storage-122, Storage-120, Elec Room-119, 
Tele Room 118, and Fire Protection-117 are moved to the west side of 
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Figure A5. 2.5- 2: GLP has designed the facility for aan future expansions with space available on the west side for a large expansion and space available on the east 
side for a drive-through wash. The GLP design also allows for improved truck access by moving the loading dock from the north side to the south side. 
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facility. This allows Parts Storage to be directly adjacent to the loading 
dock. It will also put the Electrical and Fire Protection Rooms in a 
more central location, reducing the length of runs required for each 
discipline. 

> The truck wash is moved to the center of the facility and 
full height walls are added. [he central location allows the future 
lift track to be used for truck change-outs, and moves trucks in an 
efficient manner. The full height walls will contain dirty over spray from 
the truck wash into the general shop atmosphere. This will reduce 
cleaning and facilities maintenance requirements. 


> Welfare and support areas are moved to the north corner 
of VMF. This move places the welfare and support areas directly 
adjacent to the employee parking area. This change from the RFP 
improves efficiency of pedestrian circulation and contributes to the 
overall safety of the shop arrangement. 


> A future LRV wash on the east side of the facility is not 
precluded with the approved ATC configuration. The 
reconfigurations of functions as described above make it possible to 
add an LRV wash in the future. 


AS.2.5.A.1.A 


LIFE SAFETY CODES AND RELEVANT APPLICABLE STANDARDS 

GLP VMF design incorporates the RFP documents, including code 
requirements, and adds the depth of national experience in rail 
maintenance facilities to provide the best and safest facility practical. The 
GLP design reflects years of experience delivering successful light rail 
maintenance facilities, including the Southwest Light Rail Transit Project, 
Metro Transit, Minneapolis, MN. 


Ad.2.5.A.1.B 

VMF FLOOR AREAS 

The gross area of GLP’s design for the VMF is 55,000 SF, the same as 
the redefinition building. There are no deviations from the RFP room data 
sheets in regards to square footage or materials. 


A5.2.5.A.1.C 
BUILDINGS WITHIN THE VMF SITE 


We will provide a one-story Transportation Building (“TB”), as shown in 
Exhibit 2B of the RFP and described in the TR. Documentation provided 
in the RFP includes a floor plan; our assumption is this will be a modular 
building using the same materials as the main shop. The TB program 
includes these main spaces: 


> Two toilet rooms and a kitchenette 
> Operators room for 30 people 
> Two offices 


The overall site placement follows the redefinition drawings provided in 
the RFP, with the original 90,000 SF future expansion possibility in mind. 
The massing and materials also follow the redefinition documents. These 
materials are tried and true practices used in shop construction, and will 
provide low-maintenance, high-durability finishes. 


O00 


The elevations and sections were developed from the original design and 
applied to the redefinition version of the design. The RFP documents 
did not provide any requirements for square footage or percentage of 
fenestration, but based on our knowledge of train maintenance facilities, 
we are using the below percentages of glazing per elevation: 

> 20% translucent panels on the east and west walls 

> 10% translucent panels on the south wall 

> 10% clear glazing on the north wall 


Critical references listed were followed and informed our revised ATC: 


> TP Volume 2-Exhibits 2A, 2B & 2l 
> GLX Redefinition drawings 
> Volume 4A VMF original 90,000 SF version 


Selected sections from TP Volume 2 to note: 


> Section 13.1: Vehicle maintenance building 

> Section 13.4: Transportation building 

> 13.4-1 Table: Describes square footage of required spaces. 

> 13.4.3.9 Room Criteria: Lists the required details and dimensions. 


A5.2.5.A.1.D 

ARCHITECTURAL DRAWINGS 

The VME is shown on Drawings MAF-A-0000 (VMF building rendering), 
A-2000 (site plan), A-2010 (site, landscape and security), C-0001, 
C-0002 and C-0003 (civil site plans), A-2020 (VME floor plan), A-3000 
and A-4000 (VMF building elevations and sections), S-O001 (VME roof 
framing and foundation), E-2001 (electrical single line diagram), E-2002 
(special systems riser diagrams) and M-2003 (mechanical risers). 


A site context plan on Sheet VMF-C-0001 TO 0003 shows the VMF 

and its relationship to the entire yard, including tracks, storage tracks, 
Transportation Building, parking, adjacent structures/land, property 
lines, and other relevant items. VMF features and components, including 
room designation, overall dimensions, egress, changes in floor elevation 
and industrial equipment are also included. Elevations include building 
heights, materials, track alignment, and adjacent components that may 
impact the fire access lane. A section through the entire VMF shows 

the structural and industrial components, including required clearances, 
building heights, materials, and selected interior elevations. Additional 
sections at selected locations show required industrial clearances. 


A5.2.5.B 
MECHANICAL, ELECTRICAL, AND PLANT 


A5.2.5.B.1 
APPROACH TO ELECTRICAL AND MECHANICAL 
REQUIREMENTS 





GLP’s approach to safeguarding that our design meets the MBIA’s 
requirements in TP Sections 13.3, 13.5, 14.1, 14.2, 14.3, 14.4, 14.5, 
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and 14.6, is a “top-down” systematic approach. Starting with the 

TPs set forth by MBTA, GLP has developed a base design that, when 
coupled with code review and lessons learned from past transit facility 
projects around the U.S., will meet the expectations of the MBTA. This 
approach to meeting the mechanical and electrical requirements is 
based on effective coordination and communication. By understanding 
the concerns of the construction and integration process, as well as 
the needs of the MBIA and MBIA staff using the facility, an effective, 
durable design has been developed that supports the GLX VMF 
processes and functions. This approach has proven successful on 
various large-scale transit facility projects, including the $1 billion Croton 
Harmon Maintenance Facility in Croton-on-the-Hudson, NY. 


AS.2.5.B.1.A 
ELECTRICAL SYSTEMS 


The electrical service to the facility is derived from an Eversource 
secondary metered entrance that is then connected to a main 
distribution switchboard. From there, loads are segregated to dedicated 
panelboards based on load types, such as lighting, welding, and HVAC 
equipment. 


Life safety systems such as emergency lighting, fire alarm, and fire 
protection are supplied by a UPS that has a battery backup capability 

of 90 minutes. This UPS also has two sources of power, the first a 

feeder from the normal utility supplied power systems, and the second, 

a generator-backed feeder from a local on-site emergency generator, 
automatically selectable upon power failure, through an automatic 
transfer switch. With this, life safety systems have three potential sources 
of power to provide reliable, redundant power service. The facility is also 
provided with a building lightning protection system that carries a UL 
Class 1 master label. 


AS.2.5.B.1.B 
PA, FIRE ALARM, SECURITY AND OTHER REQUIRED SYSTEMS 


The VME is provided with PA, telephone and data service, fire alarm and 
detection, surveillance CCTV for building perimeter monitoring, access 
control and intrusion detection for select exterior doors into the facility, 
and critical infrastructure soaces such aS communications and electrical 
rooms. These systems are in accordance with the applicable TPs. 


The PA system is integrated with the fire alarm system to comply with 
National Fire Protection Association (“NFPA”) 72 requirements for mass 
evacuation. The cabling and pathway plant infrastructure for data is 
based on CAT 6e ANSI/EIA/TIA 568 and 569 requirements for gigabit 
data rates. Telephone cabling and pathway infrastructure is based on the 
same approach for IP-based telephone technology. The PA system is 
also driven off of the telephone system, with various paging zones within 
VMEF based on operations and space use. The fire alarm system is in 
accordance with NFPA 72; the Massachusetts State Building Code; and 
the MBTA’s specification for fire alarm systems, which detail additional 
requirements. 


A5.2.5.B.1.C 


MECHANICAL SYSTEMS 

Mechanical systems within the VMF consist of HVAC, plumbing, fire 
protection, and compressed air services. HVAC for the main shop 

floor consists of rooftop units for ventilation and heating, with smaller 
office and support spaces that require conditioned air supplied by 
split-type, heat pump closed systems. Train roll up doors are provided 
with air curtains, with bathroom and locker room spaces provided with 
exhaust fans and heat recovery appliances per code. Plumbing and roof 
rainwater capture and drainage systems are provided in accordance 
with Code. Fire protection systems use wet charged systems in spaces 
that are environmentally maintained for temperatures above 32 degrees 
Fahrenheit as required by code, and dry type systems for those spaces 
in unmaintained areas. 


AdS.2.5.B.1.D 


MAIN MECHANICAL EQUIPMENT SCHEDULES 

GLP has developed a preliminary main HVAC Equipment schedule that 
we anticipate will be needed for efficient system operation of the VMF, 
low maintenance, durability, and low lifecycle cost. 


Main HVAC Equipment Schedule 


Area Serviced Features 





Tag No. Description 
































HV-1 Gas Fired Rooftop Unit ROOM 101 HV 

HV-2 | Gas Fired Rooftop Unit ROOM 112 HV 

HV-3 | Gas Fired Rooftop Unit ROOM 120 HV 

HV/-4 Gas Fired Rooftop Unit ROOM Zh i224 HV 

yp.; | Variable Flow Refrigerant 1s Ton | ROOM 102, 107, 104, HVAC 
Heat Pump 105, 106, 108,109, 110 

Hp_o Pump Unit Split System 1 ROOM 114 HVAC 

Hp_9 a Pump Unit Split System 1 ROOM 116 HVAC 

HP-A a. Pump Unit Split System 1 ROOM 118. 119 HVAC 

FAV -1 Gas Fired Root Top Energy ROOM 125A Hy 
Ventilation Unit 

raya | See esl nar Top Bret) ROOM 125B HV 
Ventilation Unit 

ae | ee ROOM 125C HV 
Ventilation Unit 

ERV-3 | Gas Fired Roof Top Energy ROOM 125D HV 
Ventilation Unit 














NOTE: H = HEATING, V = VENTILATION, AC = AIR CONDITIONING 





Figure A5.2.5-3: GLP’s proposed Main HVAC Equipment Schedule was developed 
from years of successfully deigning VMFs nationwide, including the New Haven Rail 
Yard Facilities Improvements, MTA Metro-North Railroad, New Haven, CT. 
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A5.2.5.B.1.E 
BUILDING AUTOMATED CONTROL SYSTEM 


HVAC, other mechanical systems, electrical power distribution 
equipment, and the facility lighting system are monitored and controlled 
by a building automated control system (building management system). 
This system is an integrated, programmable, intelligent hardware and 
software system that monitors and controls select functionality for each 
of the systems listed. The system also monitors energy usage and 
includes data logging, trending, and alarms for designated maintenance 
and operating personnel. The systems listed are provided with field 
devices that integrate into the control system through hardwired pairs, 
Communications links, or wireless, to the main hub where the main 
processors reside, with requisite programming. Operator interface is 
available through a local workstation terminal on site, as well as remotely 
through a secured, web-based portal. 


A5.2.5.B.1.F 
PROPOSED ELECTRICAL UTILITY SERVICE SUPPLY POINT 


The proposed electrical utility service supply point is through an 
Eversource secondary metered service. The design provides for 

the utility transformer pad, provided in accordance with Eversource 
requirements, located on the site in proximity to the VMF building, as 
well as secondary cable and conduit from this location to the main 
distribution switchboard in the VMF main electrical room. The design 
also includes empty conduit from the transformer pad to the property 
line for the primary cables. Eversource provides and installs the 
service transformer, installs and terminates the primary cables, and 
terminates the secondary cables at the transformer. Eversource also 
provides and installs the meter, the metering potential transformers and 
current transformers, in a metering cabinet provided in our design, in 
accordance with Eversource’s requirements. 


AS.2.5.B.2 
ELECTRICAL AND SYSTEMS DRAWINGS 





Select electrical drawings (sheets VMF-E-2001 TO 2002) that reflect the 
design described above are included in this proposal. These drawings 
describe and show the following: 


> Electrical site layout showing location of incoming electrical service, 
switchgear, and duct banks to the VMF and TB 

> Single-line diagram, preliminary sizing of equipment and feeders, and 
emergency and critical power systems 

> Location points for tie-in to local electrical utility 


> Riser diagrams for fire alarm, public address, telephone and data 
cabling, and pathway plants 
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A5.2.5.B.3 
MECHANICAL DRAWINGS 





Mechanical drawings reflecting the design described above are included 
in drawings VMF-E-2002 and VMF-M-2003. These drawings provide 
information on the following: 


> Fire protection system schematic riser 
> Gas riser diagram 

> Drainage riser diagram 

> Roof drainage riser diagram 


A5.2.5.C 
INDUSTRIAL PROCESSES 
AT VERICLE MAINTENANCE FACILITY 


A5.2.5.C.1 
APPROACH 





GLP has reviewed the RFP documents to gain a full understanding of 
the functional criteria, technical specifications, and conceptual plans for 
the VMF. This information has been used to generate industrial plans, 
an industrial equipment list, and an equipment information catalog. 
Following is a list of RFP documents used to compile this information: 


> GLX TP Volume 2: 
° Volume 2- Exhibit 2B- Project Definition Plans 
° Volume 2- Exhibit 2A- Technical Specifications 


The VME sits in the middle of a loop track, with two leads connecting to 
the storage tracks. The VMF has four through tracks. There is a single, 
dead end, equipment track switched off the loop track. 


A5.2.5.0.1.A FUNCTIONAL DESIGN CONCEPT 

GLP’s approved ATC layout will improve the VMF’s functionality. 
Relocating the loading dock from the north wall of the facility to the 
south wall will separate truck movements from LRV circulation and 
eliminate the possibility of fouled tracks. 


The truck wash location will be conveniently located between the 

two sets of vehicle lifts, and the enclosure will reduce overspray into 

the shop. The wheel truer is relocated to the east end of the shop 

to allow chips to go directly to the exterior, eliminating the need for 
double handling and segregating the function from the rest of the shop, 
increasing the efficiency and safety of the operations. The function shifts 
allow for centralized mechanical, electrical, and communications rooms, 
thereby requiring shorter runs for the proposed design and the future 
expansion. The material storage area is directly adjacent to the loading 
dock, which again reduces the distance material is moved through 

the active shop, as well as inefficiency and potential accidents. The 
rectangular shop layout should speed construction time and simplify a 
future addition to the west by relocating the main entrance to the north 

















Figure A5.2.5-4: GLP has ESTE truck access by Panna late Va route to 
cross only one track. 





Figure A5.2.5-5: GLP S cabs relocates ce ara areas to Fe Bea 
and functionality and provide an area for a potential future car wash. 





away from the future expansion area. The ATC layout also leaves room 
for a drive-through wash to be added in the future. 


In addition, locating the employee welfare spaces closer to the parking 
lot reduces unnecessary pedestrian movements through the facility. 


A5.2.5.C.1.B 
INTERFACE OF THE VMF WITH THE MAIN LINE 
There are three yard leads (“YL”) that connect VMF yard operations 


with revenue service on the main lines. Working from the VMF toward 
the west: the loop track of the VMF ties to MAF-1 RUNNER TRACK on 


O09 


the south side of the storage tracks. MAF-1 RUNNER TRACK switches 
to YL4, which provides direct access to the Union Square Branch 
Eastbound revenue track, and it continues to YL38. YL3 has a switch to 
the westbound Medford Branch line. The north end of the VMF loop ties 
to MAF-1, which borders the north side of the storage tracks and leads 
to YL2, which leads to the eastbound Medford Branch line. 


Mark Description 





















































1005 Board, Peg, Too! 

1234 Pallet, Spill, Containment 

1270 Rack-Storage-/2 Bin 

1290 Crusher, Oil Filter 

1295 Rack, Bulk Storage 

185 Rack, Pallet, 3 Level 

1300 Rack, Pallet, 3 Level 

1340 Rack, Pallet, 3 Level 

1345 Rack, Pallet, 3 Level 

1211 shelving Unit 

1516 shelving Unit 

Zs Compactor, Irash 

2129 Baler, Vertical 

2196 Rotary Screw Compressor 

2629 Vise 

2296 Eye Wash, Primary, Portable Station Kit 
3025 Tank, Parts, Cleaning 

3050 Washer, High Pressure, Natural Gas 





5041 Cart, Deionized Water, Portable 









































500 Pump, Air-powered, Oils, Medium Pressure 
fo22 Pump, Air Piston 

7/06 Receiver, Waste Fluids 

1937 Tank, Waste Collection, Integral Pump 
8002 Platform Work Portable 

8005 Platform Work Roof 

onal Workbench 

9105 Crane, Bridge 

9126 Crane, Bridge 

930/ Forklift, Electric 

9400 Hoist, LRV, In-Ground, with Body Strands, Rotating Hoists 
9443 Hoists, Truck Repair, Above Slab 

9705 Lift, Parts, Two Stops 

9815 Pallet Jack 








Figure A5.2.5-6: Based on our previous experience on the Bottineau LRT Project in 
Minneapolis, MN, and other similar projects, as well as our preliminary design, GLP has 
developed an industrial equipment list to meet the needs of MBTA’s operations 





GLP’s design relocates the loading dock, storage area, welfare spaces and 


the wheel truer to improve safety and functionality. Additionally, GLP’s 
design provides for future expansion to the west for additional maintenance 
functions, and to the east for a drive-through LRV wash. 


A5.2.5.C.1.C 

STORAGE 

The storage tracks sit between the main line (to the west) and the VMF 
loop track (to the east). There are nine storage tracks running west to 
east, with a bypass track on both the north and south sides. There is 
storage for 39 LRVs on the dedicated storage tracks; four additional 
LRVs can be stored on the north bypass track if needed, as shown in the 
track layout drawings. 


A5.2.5.C.1.D 
EQUIPMENT 


GLP compared the relevant section of the TPs to the equipment list on 
the original design plans, as well as to the equipment specifications, to 
compile the comprehensive equipment list shown in Figure A5.2.5-6. 


Ad.2.5.C.1.E 
INDUSTRIAL DESIGN 


The guidelines and general planning criteria below were used to develop 
the functional requirements for the proposed VMF: 


> The VMF will be designed to accommodate type 7, 8, and 9 LRVs. 


> The VMF will be a 24-hour operating, enclosed LRV maintenance and 
inspection facility serving the Medford Branch. 


The VME will have capacity for daily inspections of 43 LRVs and daily 
interior cleanings of 70 cars. 


The VME will accommodate the functions of light duty service and 
inspection, truck repair, wheel truing, pantograph service, HVAC, and 
electronics component change out. 


Vehicles will be moved into the shop as two-car coupled consists 
for sanding, interior cleaning, daily inspections, and rooftop access. 
Consists will be separated if the vehicle will be lifted. 


Shop tracks are all run-through. 
Minimum spacing between adjacent shop tracks is 22.5 feet. 


The main cross aisles located along both ends of the shop will be a 
minimum of 9 feet wide. The main center aisle through the shop will 
be a minimum of 15 feet wide. 


Main shop aisles will be wide enough to allow facilities maintenance 
scissor lifts or sky lifts to drive down the aisles. 


Consist positions on tracks 2 and 3 inside the VMF will be electrified 
using an OCS. Consist positions on tracks 1 and 4 will be provided 
with an overhead bridge crane for roof-level component removal and 
replacement, and will not be electrified by OCS. 

The OCS in the shop will be sectionalized by consist repair position. 
Maintainers will be able to individually control overhead power to each 
car position in the shop. 
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Figure A5.2-7: GLP has designed a loading bay configured to allow a bridge 

crane to load and unload a powered truck, the heaviest LRV component, from a 
flatbed truck. This efficient design will accommodate the material handling of all LRV 
oXo)an)olelateyavesy 


> Tracks 2 and 3 will be inspection pits with pedestal track that offers 
full access to one side of the vehicle and limited access to the 
opposite side. 

Major shop equipment items will be interlocked with the OCS as 
required for safe operation of the equipment. Examples of necessary 
interlocks are in-ground car hoists and overhead monorails, bridge 
cranes, and jib cranes which operate over electrified tracks. Tracks 2 
and 3 will have interlocks with the overhead doors. 

Track 1 is a flat service bay with a mobile rooftop work platform along 
both sides of the track. This will allow access to a small portion of the 
car and provide fall protection. Auxiliary power stations (“APS”) will be 
provided at this track at each LRV position. 

Track 1 will have a pit for a wheel truer. 

Track 4 will have in-ground lift capability and the ability to change out 
trucks. Trucks will be transferred to release tracks by a rotating hoist 
system. 

Tracks 1 and 4 will have full overhead bridge crane coverage by a 10- 
ton bridge crane. 

Foreperson offices will be located near the work areas they supervise. 
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Guidelines for activities to be carried out at the facility, and supported by 
its industrial design include: 


> Daily Inspection — Each LRV will receive a daily inspection to ensure 
that the vehicle is fit for the day’s revenue service. These visual and 
functional checks of the LRV’s interior and exterior focus on high- 
wear and safety critical items such as wheels, brakes, doors, operator 
controls, and communication systems. The ability to completely walk 
around the car is required for this inspection. This inspection will be 
performed in the storage yard. 
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Vv 


Interior Cleaning — Vehicle interiors are cleaned every day. This 
activity involves removing all newspapers and loose debris, sweeping 
car floors, and dusting operator consoles and other specified 
surfaces. This activity will be performed in the VMF building. 


Sand Replenishment — The sandboxes on the cars will be 
accessible via ports located outside the car. 


Scheduled Inspections — Preventive maintenance inspections and 
scheduled component replacements will be performed on the LRVs to 
ensure the operational reliability of the cars and to minimize in-service 
failures and unscheduled repair work. 

Corrective Maintenance/Running Repairs — Running repairs are 
defined as minor unscheduled maintenance operations that generally 
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can be completed in one eight-hour work shift with the average 
repair taking approximately four hours. Running repairs are a result 
of defects found during the scheduled inspections, or problems 
developed while in revenue service. The repair work Is typically 
performed directly on the vehicle and can involve any of the major 
Car components or systems. Most of these repairs are expected 
to be performed inside the shop; however, certain minor activities 
such as light bulb replacement can be performed on the vehicles 
in the storage yard, depending upon resource availability and VMF 
occupancy. 


Component Change-outs — To maximize the service availability 
of each LRV, the VMF will be designed to perform major component 
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exchanges. Defective components, or those scheduled for 
replacement, will be removed from the vehicle and replaced with new 
or remanufactured components. The removed/defective components, 
including LRV trucks, can be repaired at the VMF or sent off site. 


Minor Body Repairs — Body repairs expected to be performed 

at the VMF will be limited to panel replacements, door and window 
replacements, operator seat replacements, and brake frame change- 
outs. Based on current repair rates, each vehicle is expected to visit 
the shop once a year for minor body repairs. Panel replacements, seat 
replacements, and other minor body repair activities can usually be 
completed in one shift. 


wv 


Industrial drawing information is located on the architectural floor plan 
located on Sheet MAF-A-2020 in this technical solutions submission. 





A5.2.5.D 
BUILDING STRUCTURES AT THE VEHICLE MAINTENANCE 
FACILITY 


The structural system for a maintenance shop is developed to support 
the functional layout. Therefore, the structure design will heavily consider 
the industrial layout and limit the number of obstructions as much as 
possible, while also delivering a cost-effective solution. Industrial shops 
require large open bays; we will maximize the clear floor area by limiting 
the number of columns, strategically locating column lines, and using 
long span roof members. Long span roof members can have their 
challenges as well. Where moment frames are used, long span beams 
have less contribution to the frame stiffness, thus requiring deeper and 
heavier sections, which can affect the crane clearance envelope and 
building height. Brace frames are acceptable in such buildings, but 
should be located along the perimeter or at full height walls to avoid 
creating additional obstructions. In addition, roof deflection must be 
considered to avoid damage to the roofing system or any hung utilities. 
Careful detailing of long span roof members is required along roof eaves 
or parapets so that the changes in stiffness from the roof to the wall 
system do not create a weak point in the building envelope. We will 
strive to achieve a balance between large unobstructed shop 
floor areas and a cost effective structural system. 


AS.2.5.D.1.A 
DESIGN CRITERIA 


GLP has reviewed the TPs and confirms our design will comply with the 
following codes, standards, and guides: 
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Massachusetts State Building Code, 9th Edition, referred to below as 
“780 CMR” 


ASCE 7-10, Minimum Design Loads for Buildings and Other 
Structures 


AREMA Manual for Railway Engineering 

AISC 360-10 Steel Construction Manual 14th Edition 

AISC Design Guide 11: Floor Vibration Due to Human Activity 
AISC Seismic Provisions, as amended by 780 CMR 

ACI-318-11 Building Code Requirements for Structural Concrete 
ACI 301-16 Specifications for Structural Concrete 

ACI-530-11 Building Code Requirements for Masonry Structures 


AISI S100-07 — Specification for the Design of Cold Formed Steel 
Structural Members 


AWS D1.1-08 — Structural Welding Code — Steel 

AWS D1.3-08 — Structural Welding Code — Sheet Steel 
AWS D1.4-05 — Structural Welding Code — Reinforcing Steel 
MBG 531-09 — Metal Bar Grating Manual 7th Edition 


AASHTO LRFD Bridge Design Specifications, as supplemented by 
the FHWA Drilled Shaft Manual, the latest edition 


FM Global Property Loss Prevention Data Sheets; 1 28 Design Wind 
Loads, 1-31 Metal Roof Systems, and 1-54 Roof Loads for New 
Construction 


ASME Safety Code for Elevators and Escalators A17.1-10 
Commuter Rail Material Specifications, MBTA Railroad Operations 
Commuter Rail Design Standards Manual, MBTA Railroad Operations 


Book of Standard Plans — Track and Roadway, MBTA Railroad 
Operations 


Guide Specifications for Structural Design of Rapid Transit and Light 
Rail Structures, Gannet Fleming for MBTA 
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A5.2.5.D.1.B 


SERVICEABILITY CRITERIA 

In addition to the requirements of the Building Code and ASCE 7, 
designers will consult the MBMA Metal Buildings Systems Manual, AISE 
Technical Report No. 13, and AISC Design Guide 3 to determine best 
practices. Each component of the facility will be considered to meet their 
respective performance requirements. Particular attention will be given 
to serviceability requirements of bridge cranes, for which we recommend 
adhering to the serviceability requirements of AISE Technical Report 13. 
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Floor Framing — Live Load Deflection = L/360; Total Load Deflection 
= L/240 


Roof Framing — Live/Wind/Snow Load Deflection = L/240; Total 
Load Deflection = L/180 


Walls — Wind Load Deflection = L/120 
Drift — H/400 or 1-inch at height of crane runways 
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Crane Runways -— Vertical Deflection = L/1000; Horizontal Deflection 
= L/600 


Lateral Wind Load Deflection — L/400 or 1-inch at crane runway 
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Attention will be given to components that support the train vehicle, 
including the body and truck lifts, wheel truing pit, and embedded rail 
and posted rail tracks. Serviceability requirements for these components 
will meet the requirements of AREMA. 


Ad.2.5.D.1.C 
STRUCTURAL ELEMENTS 


As soils present at the facility are not suitable for shallow foundations, 
the foundations will be constructed using CMC, also known as drilled 
displacement piles. The gravity load will be transferred to the foundations 
by reinforced concrete footings placed upon a load distribution mat, 
which consists of a geogrid reinforced select structural fill, placed atop 
the CMC. Lateral loads will be transferred to the substrate by friction. 
The CMC foundations will support the building frame system as well 

as the ground floor slab, tracks, and pits within the facility. The ground 
floor slab will be designed as an elevated slab. Grade beams will be 
used to support the train vehicle loads with one grade beam per rail. 
Transverse grade beams will be used to transfer the train loads to 

the CMC foundations located below building columns. Grade beams 
will also support the perimeter foundation wall. Additional CMC piers 

will be provided below the wheel truing pit and the in-ground lift pits. 
Underground utilities below the facility will be hung from the ground floor 
slab to prevent breaks due to differential settlement. 


Track on pedestal will be supported on W8 posts. The minimum spacing 
of the posts is 4 feet on center. The rail will soan between posts without 
any additional support. The posts will be designed per the structural 
loading requirements set forth in AREMA. The design loads will include 
all vertical loads (wheel loads + impact + rolling effects) and horizontal 
loads (longitudinal and transverse loads to rail). For longitudinal loads, 
X-braces will be provided at select spans to transfer the loads to the 
foundation. For transverse loads, the posts will be designed as a 
cantilever, which will require a fixed base plate connection. 


W714 columns will be used for the majority of the building; W12 columns 
will be used for lean-to structures. All building columns will be supported 
on CMC foundations. The roof framing system will consist of W-shape 
or joist girders with open web joist infill framing. The perimeter will 

be framed with W-shapes. Supplemental framing will be provided to 
support large rooftop equipment. Angle or channel drop-in frames will be 
used near smaller rooftop equipment and at roof openings. 


The building lateral system will consist of braced frames in the north- 
south direction, primary tension-only X-braces, and moment frames in 
the east-west direction. Moment frames columns will have fixed base 
plate connections to concrete footings. The facility will be designed to 
Seismic Design Category B per code requirement. The seismic force 
resisting system will be detailed following the requirements of R=3 or 
“Steel Systems Not Specifically Detailed for Seismic Resistance.” 





Figure A5.2.5-9: Drilled displacement 


The building frame will be designed for an ultimate wind speed of 120 
MPH and a service wind speed of 90 MPH with exposure Category C. 
Wind is expected to govern the lateral frame design. Drift due to wind 
and seismic must also be checked, especially in the direction of the 
moment frames. 


A5.2.5.D.1.D WATERPROOFING SYSTEM, TYPE AND APPLICATION 
The groundwater is shallow at the proposed location of the facility. It is 
recommended to use a waterproofing membrane at all pits. Equipment 
and service pits shall have a mud slab placed below the pit, followed 
by the waterproofing membrane. The waterproofing membrane will 
continue up the sides of the pit to the underside of the shop floor slab. 
The first-floor slab at grade level will be placed upon a vapor barrier. 


A5.2.5.D.1.E FROST MITIGATION 

All perimeter foundations, including grade beams, will be set with 

their bottom surface a minimum of 4 feet below grade to mitigate the 
potential for frost heave. Interior pile caps will not require frost protection 
as the facility is heated. Unlike a conventional pile foundation system, 
CMC foundation systems require footings set to frost depth since there 
IS NO positive connection between the piles and pile caps. 


The adjacent Transportation building will be founded on a slab-on- 
ground with a perimeter cut-off wall. Frost protection will be achieved 
through rigid insulation applied to the cutoff wall and below grade 
horizontal wing insulation. Insulation will be specified based on the 
requirements of ASCE 32 for frost-protected shallow foundations for 
heated buildings. 


A5.2.5.D.1.F CONSTRUCTION OF STRUCTURES 
The VMF is completely within the specified ROW, and will not require 
additional ROW or easements to construct. The facility will be located 
within the footprint previously existing structures. It is anticipated that 
jr} — 
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abandoned foundations, most likely deep foundations such and pile 

or pier supporting systems, will be encountered during construction. 

In locations where abandoned concrete footings or pile caps coincide 
with the location of CMCs, the abandoned concrete will be excavated, 
removed, and their cavities backfilled with select structural fill. However, 
the CMC foundation system will not require the removal of the deep 
support elements (i.e., piles). The abandon footings will also be partially 
demolished where they conflict with new foundation concrete. No 

less than 12-inches clearance between new and abandoned concrete 
structures will be provided. 


A5.2.5.D.2 VMF BUILDING STRUCTURES DRAWINGS 

Structural drawings for the VMF are located on Drawing VMF-S-4010. All 
drawings are provided in an architectural scale. Plans are at 1/8 inch =1 
foot. The structural drawing is divided into two sections. The first section 
consists of all foundation elements, which include CMC foundations, pier 
Caps, grade beams, and ground floor slab. The second section consists 
of the steel framing system. 
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INTRODUCTION 


Our challenge in designing the guideway is to balance meeting all the 
requirements in the TPs, while optimizing the alignment within the 
confined ROW. Our optimizations reduce construction costs while also 
providing benefits to the community. 


Our work will meet all TPs, particularly Section 7 Site Preparation, 
Section 9 Roadways and Pathways, and Section 10 Commuter and 
Freight Trackwork. 


The first optimization we explored was minimizing undercutting of the 
New Hampshire Mainline (““NHML”) commuter rail tracks. As a result, we 
made changes in the vertical alignment compared to the profile provided 
in the RFP documents. GLP developed independent track profiles that 
provide the minimum 17-foot 9-inch vertical clearance at overhead 
bridges. 


After consideration of alternative alignments, we developed a 
Community Path design that both saves construction costs and 

has community benefits. At Walnut Street, our Community Path 
Elevation Increase ATC raises the Community Path to street grade, 
which reduces: overall cost, the risk of damaging the MWRA water line, 
and the inherent risk of hitting bedrock in jacking a box culvert to allow 
the path to pass under Walnut Street. After considering the path on 
either side of the ROW between School Street and Central Street, we 
proposed to keep it on the west side as part of our base design. Both of 
these changes provide a community benefit of better connections with 
the neighborhood. 


A community and cost-savings benefit to the GLX Project, GLP’s Community 


Path Elevation Increase ATC saves on construction costs and minimizes 
risks, including possible damage to the MWRA water line. 


APPROACH TQ MEETING THE REQUIREMENTS 


In addition to designing with careful attention to the TPs and the 
referenced standards, we will work with the MBIA, municipalities, and 
local developers to ensure that our work is compatible with existing 
adjoining infrastructure. Our Team’s Boston-based civil engineering 
staff has extensive experience working with key municipal officials, for 
example, from our work for the City of Somerville and our work with 
developers and institutions in Cambridge. 


Our design approach for this Project includes creating a 3D model 

of the provided track alignments and profiles to be analyzed for 
modifications where applicable. The model will include other wayside 
elements including power duct banks, storm drainage, catenary poles, 
positive train control, wayside signals, cases, and signal/communication 
instrument houses. This modeling allows our Team to more easily 
coordinate changes among multiple disciplines as well as with various 
stakeholders. 


In addition, the model aids GLP in construction because field changes 
can be designed immediately and pushed out to the field in a short 
period of time. 


A5.2.6.A.1 
OVERALL ALIGNMENT DESIGN ELEMENTS 





The proposed GLX track alignment spans two branches. The Medford 
Branch meets the existing East Cambridge Viaduct at Land Boulevard 
and extends over the Fitchburg Mainline and through the former Yard 8 
to Washington Street in Somerville and meets the NHML. From there, 

it continues to Tufts University in Medford within the confines of the 
existing ROW. The Union Square Branch will diverge from the Medford 
Branch at the Fitchburg Mainline and follow that ROW to Prospect Street 
in Somerville. 


A VMF storage yard will be built to service both extensions by 
connecting to both the inbound and outbound Medford and Union 
Square Branch tracks. 


GLP’s approach to optimizing the alignment within the confined ROW 
while meeting provides benefits that include minimizing the undercutting 
of the NHML tracks, reducing the risk of damage to the MWRA water 
main at Walnut Street, and simplifying the alignment of the Community 
Path. GLP believes these enhancements will reduce cost while creating 
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section Highlights 





GLP’s optimization of the NHML alignment creates reduced 
cost and service disruption along NHML compared to the 
allowable amount of disruptions. 


GLP has raised the Community Path to meet Walnut Street 
to avoid a risk of damage to the MWRA water main and 
allows for better community connections. 


GLP has reduced structural costs and created better 
community connections with our design of the Community 
Path from School to Central on west side. 


In raising the Community Path to meet Medford Street, GLP 
has reduced structural costs. 


GLP’s design approach retained major portions of the RFP 
design which will make the design phase shorter, expediting 
the start of major construction elements. 
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GLP’s 3D model of the Project facilitates the evaluation of clearance 
envelopes for each track as well as line of sight, particularly approaching 
and leaving stations 


As we analyze the provided design, we will recalculate design speeds to 
ensure compliance with the appropriate specifications, and then modify 
accordingly to accommodate the required operational performance of 
each line. 


Transitions between track bedding types will be detailed such that 

track modulus changes are accounted for between the different cross 
sections. For example, expansion joints and transition ties will be used at 
bridge abutments to prevent excessive wear on the rails and other track 
materials. 


Proper clearances will be designed into the track alignments and 
profiles such that all designs meet or exceed the minimum clearance 
criteria specified in the RFP. Designs will also include a 30-inch wide 
pathway for evacuation purposes per NFPA 130. Special track work 
configurations are being analyzed for operational movements as well as 
constructability. All special work will meet MBTA and GLX standards as 
laid out in the RFP documents. 


STRUCTURAL CROSSINGS 

GLP’s approach to the structural crossings was to balance conformance 
with all clearance requirements while minimizing structural work. In 

this regard we made a number of changes from the RFP redefinition 
drawings, as shown in Figure A5.2.6-1. 


Additional civil work includes, but Is not limited to: 


Vv 


Roadway work at bridges and stations 


Traffic improvements including signal system improvements, 
crosswalks, signing, and striping 


Constructing the bus loop at Lechmere as required by the TPs 
Construction of safety niches in Cedar Street 


Sitework for the Red Bridge TPSS, the Gilman Square (Pearl Street) 
TPSS, and the Ball Square TPSS 


Sitework at the VMF 
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Related work includes storm drainage (discussed in Section A5.2.7), 
retaining walls (discussed in Section A5.2.2), and utility bridges 
(discussed in Sections A5.2.2 and A5.2.9). 


During the GLX Procurement, GLP designers and constructors developed 


a design that would minimize structural work. This effort confirmed 
conformance to the Project requirements without a major redesign effort, 
decreased the length of the design phase, and will expedite the start of 
major construction elements. 
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Ad.2.6.A.2 
GEOMETRIC ALIGNMENT 





We have developed an optimized alignment that is in full compliance 
with the geometric design criteria for commuter rail and light rail track as 
per Section 10 of the TPs. Also, we have walked the corridor twice, and 
have taken our own measurements of existing clearances at bridges and 
retaining walls. This has helped the optimization process. 


Per Section 10.1 of the TPs, design criteria will follow MBTA standards 
as relegated in the CRDSM, BSP, Track Maintenance Standards and 
MW-1 for Commuter and Freight Rail tracks. Per Section 10.2 of the 
TPs, design criteria will follow MBTA standards in the LRTMSS, BSTP, 
and CRDSM for GLX tracks. 


9.2.6.A.3 
WAYSIDE ELEMENTS 





An important aspect of the civil design is the integration of all wayside 
elements into a set of composite utility drawings. These will start with the 
3D drawings for the track alignment and add: 

> Storm drainage 

> Wayside signals 

> Catenary poles 

> Duct banks for power, signals, and communications 

> Signal bungalows and cases 

> Utility services for stations 


While all wayside elements must meet specific criteria, certain 
requirements will have priority: 
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Wayside signals are based on safe braking calculations and, along 
with the associated insulated joints, have little flexibility and must 
be accommodated subject to the clearance envelopes of adjacent 
tracks. 


The gravity storm drainage system must maintain its vertical profile, 
while power, signal, and communication ducts can vary in depth to 
cross over the drainage pipes. 


Signal huts, signal bungalows, or CIHs must be located where space 
is available but also with concern for maintenance access and line of 
sight requirements. 

Catenary support poles will be located to provide track clearances 
while avoiding conflicts with storm drainage. Pole spacing must not 
exceed maximums to keep catenary height within acceptable limits. 
Duct banks for power, signals, and communications will follow linear 
corridors not used by the storm drainage. Consideration will be given 
to the cross section, such that the duct banks do not interrupt lateral 
cross drainage of the trackbed to the underdrains. 
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Design Element Design Approach 


> Qur analysis indicates little opportunity to vary from 
redefinition plans 





Horizontal Alignment Co | a | | 
> We will optimize while maintaining required horizontal 


clearances 
We optimized the verticle aligments by developing 
independent profiles for each track 
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Vertical Alignment 
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Our revised alignments meet the minimum 17-foot 9-inch 
vertical clearance at overhead bridges while minimizing 
undercutting 


Our analysis indicates we will make only minor modifications 
to horizontal alignments from RFP 
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speed , | | 
> We will recalculate design speeds to ensure compliance 
within operational requirements 
Clearance Envelope > 3D model will allow verification of clearance envelope 
> Only minor modifications to horizontal alignments from RFP 
Line of Sight which will maintain line of sight from previous design 
> Qur 3D model will allow verification of line of sight 
Werscers TSIM ie > We will account for track modulus changes in track bed 
various track bedding - ; 
detailing to reduce rail wear 
types 
> We have analyzed for operational movements as well as 
Special Track Work constructability 


We will meet all MBTA and GLX standards 
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Figure A5.2.6-1: GLP’s design approach retained major portions of the RFP design 
while optimizing others where there are clear benefits in terms of reduced costs, 
reduced construction duration, and community benefits. 


A5.2.6.A.4 
SUPPORT OF RAIL SYSTEMS EQUIPMENT 





GLP has performed interface definition and management activities 
during the proposal phase of this Project. As an example, we have 
studied the pre-purchased TPSS equipment and performed a review 
and analysis to determine how best to fit it into the new Red Bridge 
Substation Building. In addition, GLP has performed location integration 
for signal huts. 


GLP treats civil interfaces similarly to any other system integration 
issue. As described in Section A5.2.1, we will follow the left side of the 
V diagram to define the interfaces and the actions taken to resolve any 
conflicts. This process will be followed through the design process to 
catch potential conflicts, and then through the construction phase at 
early points to catch any unforeseen conflicts during design. 
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Proposed Design Approach to Structural 


Location 





Crossings 
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Eliminate box culvert under bridge for Community Path by 





Walnut Street transitioning Path to cross street at grade to more effectively 
connect with and serve the community in this area. 
> Eliminate reconstructing the bridge by widening the bridge with a 
Medford Street precast concrete arch span behind the existing south abutment. 


Maintain the temporary utility bridge as permanent 
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Modify the width of the bridge by adding a precast concrete 


eomroted span behind the southern abutment for the Green Line 
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Widen the bridge to accommodate the Green Line by removing 
the existing retaining wall to be installed behind the southern 
abutment wall. This adjustment will meet AREMA “heavy 
construction” collision design requirements. 


Lowell Street 
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Continue to reconstruct/retain the roadway bridge, and retain the 
temporary utility bridge as permanent. The new roadway bridge 
will soan over the Commuter Rail and the Green Line tracks. 


Broadway 
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Eliminate reconstructing the bridge by removing the northern 
sidewalk, adding a new right turn lane, and constructing a new 
pedestrian bridge. 


College Avenue 





Figure A5.2.6-2: For the GLX structural crossings, GLP carefully studied each 
location to optimize the alignment of all elements: the Green Line, NHML and the 
Community Path. 


Figure A5.2.6-3: Our optimized NHML alignment will minimize work in the ROW 
while maintaining the necessary clearance of 1/-ft. 9-in. to clear MBTA commuter 
rail trains in all locations, as well as freight trains. 








Examples of systems that will be examined for these conflicts include 
signals, communications, traction power and OCS equipment and 
cabling and conduits. 


SIGNAL EQUIPMENT 
> Signal Huts, Signal Bungalows, or CIHs — Will be located to 
meet the operational needs of the signaling system while considering 
ROW constraints, conflicts with other railroad systems, drainage, and 
retaining walls. 


Signals — Will be coordinated with the civil structures to make sure 
that no obstructions exist that will limit sight lines, and that the proper 
foundations can be placed. In addition, other systems such as OCS 
poles, communications aerial cables, power aerial cables, and other 
wayside-mounted equipment will be closely coordinated with signal 
light locations to avoid conflicts that could affect operations. 


COMMUNICATIONS EQUIPMENT 
> Pathways for Communications Systems — [his includes 

the backbone communications network signal cables, and other 
communications based cables. These cables will be located in 
conduits, mounted aerially, or placed in duct bank or cable trays. 
These methods of running the cable will be examined especially 
where structures or utility conflicts may exist. Restrictions on cable 
bending radii and protection of critical circuits will be a Key factor in 
our pathway routing. 


Intercoms, Speakers, CCTV Cameras, Displays, and Other 
Station Appliances - All of these devices need to be closely 
coordinated and interfaces defined. Interfaces exist between each 
device on a station platform, but also with column design and facility 
design, to avoid blocking CCTV camera views or line of sight to digital 
displays. 

Operational Control Center (OCC) -— The OCC houses many 
pieces of equipment both in the operating theater as well as in 
backroom equipment rooms. The sizes and access requirements for 
this equipment and the operations desks will be closely coordinated 
with architects to avoid conflicts with pedestrian circulation, visual 
interferences, and all electrical codes. Ease of maintenance issues are 
also covered. 


TRACTION POWER AND OCS EQUIPMENT 

> TPSSs - Each substation will require coordination between buildings 
and civil infrastructure. Careful consideration will be given to cable 
routing, equipment sizes, and access, as well as maintenance or 
replacement of equipment considerations due to the size of some 
pieces of equipment. Our Team has examined these to validate facility 
sizes and arrangements, and will examine this in further detail after 
notice to proceed, prior to procurement or installation activities. 
Cable Routing and Stray Current —- Traction power cables are 
large and have unique requirements for routing and housing that 
create challenges for viaduct design and other interfaces. Stray 
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current needs to be examined to take precautions to prevent 
stray current being leaked. These are issues that will be subject 


to traditional systems integration processes, discussed in Section 
Ad.2.1. 


CABLING AND CONDUITS 

As described above, cable routing is a key issue for coordination to 
make sure that the design of civil and structural designs are compatible. 
One issue is how, regarding stations and facilities, to route cables 

to avoid unsightly aesthetic issues and to maintain the security of 

the cables. These items will be examined by our Team to provide 
aesthetically pleasing routing and security of the cables. 


A5.2.6.B 
PLAN AND PROFILE ALIGNMENT DRAWINGS 


Plan drawings are located in the Drawings section of this Part 4: 
Technical Solutions submission on sheets 000-C-0001 TO 0028. The 
track profiles are very similar to the profiles provide by MBTA in the RFP 
documents are therefore have been excluded here. 


A5.2.6.C 
COMMUNITY PATH PROFILE AND PLAN DRAWINGS 


Plan drawings are located in the Drawings section of this Part 4: 
Technical Solutions submission on sheets O00-C-0001 TO 0028, and 
shows how GLP’s design raises the Community Path (ATC - Community 
Path Elevation Increase) to cross Walnut and Medford streets at grade. 
This change saves the costs of constructing tunnels for the path under 
Walnut Street and behind the Medford Street Bridge abutment. Bringing 
the path to the grade of the neighborhood improves pedestrian and 
bicycle connections, and can increase the perception of safety by users. 
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~ Drainage and 
~w Stormwater 
. Management 


GLP’s knowledge and understanding of the drainage in the GLX Project 
area stems from our team’s experience in designing and constructing the 
existing storm drainage system along the Lowell Line, as well as WSP’s 
design of the storm drainage system in Union Square and the Fitchburg 
Main Drain. This was applied to our approach to maximize the retention of 
portions of the 1992 storm drainage while augmenting the Union Square 
Branch drainage to prevent backflow from surcharges in the Somerville 
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INTRODUCTIO 


GLP brings a unique understanding to drainage and stormwater 
management for the GLX Project. Not only have GLP team members 
both designed and constructed the existing storm drainage system 
along the Lowell Line, but GLP’s lead designer, WSP, has designed a 
major municipal storm drainage system adjacent to the Project area 

as well as the Fitchburg Main Drain. This understanding is the basis of 
Our approach to maximize the retention of portions of the 1992 storm 
drainage while augmenting the Union Square Branch drainage to prevent 
backflow from surcharges in the Somerville Avenue combined sewer. 
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This experience provides GLP with a thorough knowledge of: 


> The tributary areas and downstream constraints at the connection 
points, including the limitations on discharges to Millers River, which 
flows into the Charles River, an impaired waterbody 


> The constraints and concerns regarding the hazardous materials 
contamination in the vicinity of 50 Tufts Street 


> The requirement to keep flood elevations below the tracks in the 
critical flood prone areas, including the Fitchburg Mainline at Red 
Bridge, Washington Street under the NHML and Medford Branch, and 
Cedar Street to Broadway on the NHML and Medford Branch 


GLP will provide both permanent and temporary drainage and 
stormwater management infrastructure that meets the requirements of 
Section 7.3 of the TPs. Stormwater flows will be handled separately from 
the sanitary sewer system, which is discussed in Section A5.2.9 Utilities. 


A5.2.7.A 
APPROACH TO STORMWATER MANAGEMENT 


GLP will implement a stormwater management approach that was 
established under the initial Project undertaking, providing detention 
and infiltration systems to prevent increases in peak flows to municipal 
stormwater drainage systems while providing treatment of total 
suspended solids (“TSS”) from the stormwater runoff prior to discharge 
to the municipal systems. This approach will also include low-impact 
development approaches, where feasible, to maintain natural hydrology. 
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GLP’s design was developed to meet the requirements in the original 
Drainage Report and will continue to meet these requirements through 
final design. The various drainage systems ultimately discharge to either 
the Charles River or the Mystic River. The divide is at Medford Street. 


MEDFORD BRANCH TRIBUTARY TO THE CHARLES RIVER 

South of Medford Street, the Lower Lowell Main Drain, the VMF 
drainage, and the new drainage between Washington Street and Red 
Bridge, all contribute to the MBTA Fitchburg Main Drain and the triple 
culverts discharging to the Millers River, which flows into the Charles 
River. The drainage near Lechmere Station discharges separately to 
the Cambridge municipal storm drain system at NorthPoint, which 
discharges into the Lechmere Canal and then the Charles River. Most 
of the tributary area is within the rail ROW, but portions of adjacent land 
and the properties at 115 and 150/200 Inner Belt Road also contribute to 
the Fitchburg Main Drain. 


The existing Lower Lowell Main Drain trunkline, consisting of 24- to 48- 
inch pipes adjacent to NHML Track 1, will remain and be supplemented 
by a new pipe along the Medford Branch GLX tracks. To control 

major storm flows, ensuring that downstream conveyances are not 
overwhelmed, the extended Lower Lowell Main Drain includes already 
constructed in-line storage (south of Washington Street) and detention 
basins by Red Bridge. 


MEDFORD BRANCH TRIBUTARY TO THE MYSTIC RIVER 

North of Medford Street, the Upper Lowell Main Drain extends up to the 
vicinity of Cedar Street. This line discharges to the Somerville municipal 
combined sewer system by Gilman Square, and ultimately discharges to 
the Mystic River. For this section, our proposed changes include: 
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Avenue combined sewer. 


GLP’s knowledge of Somerville Avenue combined sewer 


hydraulics allows for better assurance to prevent flooding 


under Prospect Street Bridge. 


Reuse of trunkline pipes will reduce costs and construction 


disruption along NHML. 


GLP addressed contaminated material area by lining existing 


pipes and clay dams in trenches to prevent downstream 


migration of contaminated groundwater. 


GLP’s experience working with the municipalities will 
expedite approvals for downstream connections. 


With both the designer and constructor of the existing Lowell 
Line Main Drain on our team, GLP has familiarity with the 
existing conditions that reduces the likelihood of additional 


costs for latent site conditions. 
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> Retaining the easterly 30- to 48-inch drainage pipe (predominantly 
42-inch) and not replacing it with a 66-inch pipe as indicated in the 
redefinition plans. 


> Providing an equivalent hydraulic capacity by add a new westerly 
pipe, of varying diameter, that will be hydraulically connected to the 
existing easterly system. 


Without compromising hydraulic capacity, our proposed improvements 
reduce the construction work along the NHML tracks and retain or 
rehabilitate the existing pipes installed in 1992 and designed for railroad 
Cooper E80 loading. The existing easterly pipes will be maintained to the 
design life specified in the TPs by installing a new structural lining. No 
in-line detention storage is proposed for this system. 


Within the City of Medford, the railroad drains discharge to the municipal 
system, which also discharges to the Mystic River. 


UNION SQUARE BRANCH TRIBUTARY TO THE CHARLES RIVER 

East of Medford Street, the Union Square drainage discharges to the 
existing MBIA Fitchburg Main Drain, which discharges to the Millers 
River and then the Charles River. West of Medford Street, the new 

drain discharges to the Somerville municipal storm drain in Linden and 
Merriam Streets. This line in turn discharges to the municipal combined 
sewer in Somerville Avenue, which ultimately discharges in wet weather 
to the Charles River via the Prison Point pump station. 


Typical Drainage Cross Section - Medford St. to Cedar St. 
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Figure A5.2.7-1: GLP’s design will retain the existing 30- to 48-inch drainage 
pipe on the east side of the corridor between Medford Street and Lowell Street, 


while providing an equivalent hydraulic capacity by adding a new pipe on the west 
Side of the corridor, hydraulically connected to the existing east side system. 
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While the 2016 GLX Drainage Report assumed the maximum flow in this 
72-inch brick combined sewer would coincide with the sewer crown, 

we know, based on hydraulic modeling associated with WSP’s sewer 
separation design for Somerville Avenue, that during even small storm 
events, the flow surcharges this sewer. To prevent flooding under the 
Prospect Street bridge, we propose to augment detention storage with a 
backflow preventer so that surcharged flows in the municipal line do not 
backflow into the MBTA system. 


VEHICLE MAINTENANCE FACILITY 

GLP’s drainage design for the VMF is similar to the base design. The 
drainage from this site is split in two, with some flowing to the Third 
Street Pump Station, and the rest to the Red Bridge Pump Station. 
The existing system includes weirs, which will be cleaned and then 
bulkheaded to provide additional storage. All VMF drainage ultimately 
discharges to the Millers River, which flows into the Charles River. 


MODIFICATIONS IN THE ROW 

Overall, the proposed storm drainage system will maintain the existing 
storm drainage patterns. Although the Project adds two more tracks 
into the Lowell and Fitchburg ROWs, the overall increase in impervious 
cover will be minor, representing primarily station platforms, walkways, 
and some service roads. The VMF site will represent a net decrease in 
impervious cover compared to the pre-construction land uses. 


Ad.2.7.A.2 
DESIGN STANDARDS AND CRITERIA 





GLP’s overall stormwater design will be based on the same basic criteria 
as the design to date (e.g., 50-year design storm, keeping water below 
top of tie in this storm, not exceeding the capacity of downstream 
systems at connection points). We will ensure the design complies with 
the Massachusetts Stormwater Standards as well as the requirements 
of three municipalities. Conforming to these criteria will address the 
elements of quantity (not exceeding downstream capacity) and quality 
(application of best management practices). New elements of the 
permanent stormwater systems will meet the project requirements, 
particularly that pipe and structure will support the Cooper E80 railroad 
loading. 


GLP’s construction methods will assure ongoing maintenance of 
drainage flows by staging the work so as to retain existing systems until 
the new systems are put in operation. We will assure proper drainage of 
the track bed during construction, to allow for ongoing rail operations. 
Our erosion control measures to protect downstream systems from 
sediment runoff by using protective devices at drain inlets. 


AS.2.7.A.3 
STORMWATER RUNOFF MANAGEMENT 





GLP’s design will meet the Massachusetts Department of Environmental 
Protection (“MassDEP”) stormwater management standards. As the GLX 
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Tailwater Condition Assumed in GLX Drainage Reports 


Figure A5.2.7-2: GLP’s designer WSP’s understanding of actual storm flow 
elevations in the Somerville Avenue combined sewer will allow GLP to provide a 
Storm system at Union Square Station that will be protected from surge tailwater 
conditions to prevent flooding under the Prospect Street Bridge. 





Mitigation Strategy 


Key Issue 
Flood prone areas 





Red Bridge area of Fitchburg 


Mainline Verify flood elevations are below top of rail 





Verify pump is adequate to keep street passible 
through the 25-year storm; provide new storm 
drainage collection in Washington Street 


Washington Street under NEML 





Cedar Street area of NHML Verify flood elevations are below top of rail 


High groundwater Adequate underdrainage to drain track bed 





Downstream capacity limitations 


General Provide detention storage 





Union Square branch west of 
Medford Street — lack of capacity in 
somerville Avenue combined sewer 


Contaminated soils 


Existing and new storm drainage pipes will 
be sealed to prevent infiltration into the MBIA 
drainage system. 


Provide detention storage and backflow valve so 
that combined sewer cannot backflow into the 
GLX storm drainage system. 


Contaminated soils by 50 Tufts 
street, Somerville 


During construction, our groundwater treatment 
system will be designed to handle and treat 
contaminated groundwater. If the contaminated 
groundwater cannot be treated on site, it will be 
trucked off site for treatment and disposal. 





Contaminated soils from Clay dams in drainage trenches to limit migration 
groundwater of contaminated groundwater. 


Total Maximum Daily Loads 


strict total maximum daily load 
(“TMDL'’) restrictions in Charles River Detention facilities at Red Bridge. 


Figure A5.2.7-3: GLP’s understanding of the GLX Project’s drainage stems from 
our team’s previous experience in the area and allows us to provide an effective 
mitigation strategy that will alleviate the potential for issues in the future. 


Project is classified as a redevelopment under Standard 7, compliance 
will be to the maximum extent practicable for Standards 1 through 6. 
Our design will use all previously permitted municipal connections and 
comply with the conditions associated with these permits. To prevent 
overwhelming the capacity of downstream pipes, we will adhere to the 
MassDEP Standard 2 so that post-development peak discharge rates 
will not exceed pre-development discharge rates to the maximum extent 
practicable, or as superseded by previously permitted agreements 

with the local municipalities. To accomplish this, we will include all the 
detention facilities included in the previous designs. 


For other municipal system connections in Cambridge, Medford, and 
Somerville, water quality standards will be met by using mechanical 
treatment for pavement areas, coupled with an infiltration system as 
previously permitted, and track ballast/underdrain systems along the 
track alignment. 


Track underdrains will collect groundwater and stormwater runoff, 


filtering out dirt and contaminants as the flow passes through the ballast. 


No treatment is needed per the Massachusetts Stormwater Handbook, 
as the stormwater is collected within the pervious ballast. 


The VME is considered a land use with higher potential pollutant loads 

per MassDEP Stormwater Standard 5. This requires the use of specific 
structural stormwater BMPs determined by the Department as suitable 
for this application. 


A5S.2.7.A.4 
KEY DRAINAGE ISSUES 


In developing our drainage design, GLP has identified drainage issues in 
the project corridor. After review of these issues, a preliminary mitigation 
strategy for each has been established as illustrated in Figure A5.2.7-3 
and will be expanded upon further development of the design. 


0.2.1.9 
DRAINAGE SYSTEM 


Collection of storm drainage will be accomplished by new catch basins 
collecting surface drainage and new underdrains collecting lateral cross 
drainage of the track bed. Collection will be largely consistent with the 
redefinition drawings. 


Conveyance of storm flows will be accomplished by a mix of new and 
existing storm drain pipes. As previously noted, it is our intent to retain 
the trunklines of the existing Lowell Lower and Upper Main Drains 
(Washington Street to north of Lowell Street), while supplementing the 
existing pipes with a parallel line along the west side of the ROW. The 
proposed west drainage pipe will be a reinforced concrete pipe. 


As specified in Section 7.3.3.2 of the TPs, GLP will provide proper cover 
(minimum of 2 feet of cover from top of pipe to bottom of tie), and the 
pipe loading crossing under railroad tracks will be Cooper E80. 


Improvements to the Fitchburg Mainline and Millers River Drainage 
have largely been completed as part of the GMP-3 contract. This 


MMOs 


includes in-line detention storage and stormwater basins. Our Project 
responsibilities include completing the partially constructed pump 
stations that are now inactive (Washington Street Pump Station and Red 
Bridge Pump Station). 


The various storm drain systems discharge to a finite number of 
approved outlets: 
> Lechmere area — Cambridge municipal storm drain at NorthPoint; 


> Lower Lowell Main Drain and Fitchburg Main Drain (including 
the VMF) = Millers River; 


> Upper Lowell Main Drain — Somerville municipal combined sewer 
at Gilman Square; 


> Medford area — Medford municipal system; and 
> Union Square Branch west of Medford Street — Somerville 


municipal storm drain. 
A5.2.7.B 
STORMWATER MANAGEMENT DRAWINGS 


Ad.2.7.B.1 
MINOR AND MAJOR (OVERLAND) FLOWS FOR THE ENTIRE SITE 


Minor and major flows are directed to catch basins and underdrains. 
These drainage system items are indicated on Medford Branch Drainage 
Plans: 000-C-0029 to 0O00-C-0037 


Medford Branch Corridor Plans: O00-C-0001 to 000-C-0022 
Union Square Branch Corridor Plans: O00-C-0023 to 000-C-0028 


Vehicle Maintenance & Storage Facility Site Plan: VMF-C-0001 to 
VMF-C-0003 


AS.2.7.B.2 
STORMWATER MANAGEMENT FACILITIES (QUANTITY AND QUALITY) 


The previously constructed (GMP-3) facilities include the in-line storage 
in 90-inch diameter pipes and detention basins, shown on Medford 
Branch Corridor Plans: O00-C-0004 to O00-C-0007 


Mechanical treatment systems are shown on Medford Branch Corridor 
Plan: O00-C-0002 


The isolation of the system from the soil contamination near 50 Tufts 
Street is shown on Medford Branch Corridor Plan: O00-C-0002 


Track underdrains, which collected stormwater through the ballast, are 
shown on Medford Branch Corridor Plans: OO0-C-0002 to 000-C-0022 


Medford Branch Drainage Plans: O00-C-00029 to 000-C0037 
Union Square Branch Corridor Plans: O00-C-0025 to 000-C-0028; 


Vehicle Maintenance & Storage Facility Site Plans: VMF-C-0001 to 
VMF-C-0003 


Water quality treatment devices for the VMF are shown on Vehicle 
Maintenance & Storage Facility Site Plans: VMF-C-0001 & VMF-C-0002 
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INTRODUCTION 


The GLP Team has executed multiple projects with no notices of 
violation, work stoppages, or environmental permitting delays. We have 
met all permit requirements established for environmental, such as 
noise restrictions, disposal of soils, and erosion controls. In addition, 
GLP’s Design and Construction teams have met all permit requirements 
for building codes and land use. For the GLX project, we will continue 
our successful approach to obtain and comply with required permits 
and environmental controls needed for the design, construction, and 
acceptance of the work. 


A5.2.8.A 
ENVIRONMENTAL TEAM STRUCTURE 


The Organizational Chart (Figure A5.2.8-1) provides an outline of the 
Environmental Organization within the Project Organization as well as 
the direct and indirect reporting structure for the team. A copy of the 
Organizational Chart will be displayed in offices and construction site 
facilities and included within induction training. 
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Environmental management on the project will be the responsibility of all 
GLP personnel. It will not be solely the role of the Environmental Team, 
and within the GLP organization, all personnel will be responsible for: 


> Complying with the Environmental Management Plan (“EMP”) and 
associated plans. 


> Complying with all environmental requirements applicable to their 
activities. 


> Seeking advice from a member of the Environmental Team. 


Figure A5.2.8-2 details roles identified within the GLP structure and the 
specific environmental responsibilities for those roles. 


AdS.2.8.B 


ENVIRONMENTAL PROTECTION PLANS AND 
CONTINGENCY PLANS 


The GLP Team will develop a comprehensive environmental protection 
program that will be documented in an Environmental Protection Plan 
(“EPP”). The EPP will provide the framework for the overall environmental 
management strategy for complying with environmental protection 





Environmental Manager 














Section A5.2.8 


Environmental 
Management Strategy 


GLP will deliver unmatched environmental excellence to the GLX Project. 





GLP has expert staff in environmental permitting, policy, and 
best practices and that have experience in DB projects. 


GLP utilizes ISO 14001 ES&H Management System that will 
expedite excavation and stockpile testing activities.. 


GLP hproposes an efficient on-site 
Soils Management Program. 


GLP is committed to education and coaching of all field 
personnel and subcontractors. 


GLP has formed and resourced an environmental 
management organization to be completely responsive to all 
project commitments. 
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Responsibilities 





Environmental Manager 


environmental management. 


A Key Individual for the entire Project who has defined authority over the establishment including environmental plans and procedures, as well as 
auditing and reporting on the status of, and compliance with the EMP, the Environmental Approvals and other environmental plans and reports and 
any terms and conditions associated with environmental permits, licenses, and approvals. The Environmental Manager will establish and maintain 
working relationships with relevant governmental authorities and stakeholders; take a lead role in internal environmental and sustainability design 
reviews, including development of mitigation and compensation proposals; and act as the single point of contact for GLP on all matters relating to 





Environmental Permits and Approvals 


Under direction of the Environmental Manager, is responsible for obtaining and verifying compliance with environmental permits, licenses, approvals, 





Coordinator and agreements relating to the Works. 
Environmental Coordinator (Soil and | Reports to the Environmental Manager and functions as a Team Lead looking after all matters related to excavated materials management, 
Groundwater) contamination, and groundwater. The Environmental Coordinator will develop and oversee the implementation of the Excavated Materials 


Management Plan, including the soil sampling strategy and procedures and the handling and transport of excavated materials. He or she will also 
work closely with the Permits and Approvals Coordinator throughout the approvals application process. The intent is that this role will be able to deploy 
soil, water, and/or other specialists on an as-needed basis. 





Environmental Compliance Officers 
and Inspectors 


Reporting to the Environmental Manager, these positions provide support to the overall Project Environmental Management Strategy. This includes 
field support In activities such as taking samples, carrying out inspections, and maintaining spill kit inventories. It will also include documentation, 
records, and reporting. The Team will be integrated into the GLP project management systems and interact daily with other GLP Team members, 
contractors and subcontractors, the MBIA, regulators, and the public as required. 





Air Quality Specialist 


Noise and Vibration Specialist 
the life of the Project 


Fulfills the requirements for the Emissions Summary Dispersion Model and develops an air monitoring strategy for the life of the GLX Project. 
Develops and implements noise and vibration assessment strategies to aid in developing a noise and vibration abatement and monitoring strategy for 





Waste and Contamination Specialist 





Assessments as per the Spills Plan. 
Figure A5.2.8-2: GLX Environmental Team’s roles and responsibilities. 


requirements, commitments, and agreements during design, demolition, 
construction, and start-up. 


ENVIRONMENTAL MANAGEMENT PLAN 





The GLP EMP will be a “living document” subject to regular updates. 
Where improvements (technological or procedural) are identified to 
better protect against environmental risks, the EMP and relevant 
environmental Control Plans will be updated to incorporate the improved 
operation/process. 


Other inclusions in the EMP are compliance monitoring and 
reporting requirements (detailed further under Section (D)), roles and 
responsibilities, environmental obligations, and lessons learned. 


Where identified, improvements to design and construction practices, 
will be assessed and, where feasible, incorporated into the EMP. 


ENVIRONMENTAL PROTECTION TRAINING PLAN 





Training construction personnel regarding compliance with 
environmental commitments is essential to achieving compliance. The 
GLP Team will develop training plans to provide the knowledge needed 
to achieve compliance, create awareness of sensitive environmental 
receptors, and create an understanding of the importance of 
compliance. 
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Assists with waste minimization plans; source separation program; and waste auditing, handling, and disposal. May also perform Spill Risk 


EXCAVATED MATERIAL MANAGEMENT PLAN 


This plan will be developed and implemented for the site that describes 
the types of excavated materials and how they will be handled. Soils 
removed from the sites will be pre-classified using in situ borings and soil 
tests to determine appropriate hauling and storage methods. Suitable 
materials may be stored on-site for reuse as backfill. Contaminated 
material will be identified, segregated, and disposed of off-site at an 
approved treatment facility. 





Erosion and sediment control measures will be installed before starting 
work and maintained to prevent sediment from leaving the site. We will 
use measures to manage water flowing onto the site, as well as water 
being pumped or diverted from the site, such that sediment is filtered out 
prior to the water entering a water body. 


We will use only approved dewatering methods in approved areas 
contain Suspended sediment where in-water work is required. Dredging 
spoils, construction waste and materials, uprooted or cut aquatic 
plants, and accumulated debris will be stored above the high-water 
mark of nearby water bodies and controlled to prevent re-entry. Regular 
inspection and maintenance of erosion and sediment control measures 
and structures will be performed during the course of construction. 
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SPILL PREVENTION AND POLLUTION RESPONSE PLAN 


GLP will prepare a Spill Prevention Plan (“SPP”) for implementation 
during the Project. The main focus is to prevent spills from occurring by 
addressing the responsible delivery, storage, and dispensing of solid 

and liquid chemicals that will be used by GLP during construction, 
including fuels, lubricants, solvents, de-icing agents, and water treatment 
chemicals. The SPP will include emergency response procedures to 

limit the migration of contaminants from the original release location. 
Notification requirements will be documented for regulators, and for 
members within the Project Team. 








We will track which chemicals, fuels, and lubricants are used on the 
Project and the specific procedures used for spill cleanup. Material 
Safety Data Sheets (“SDS”) will be available at each construction site 
for reference on how to clean up a specific contaminant spill, proper 
personal protective equipment (“PPE”), and emergency contact 
numbers. Spill kits will be located in fueling and maintenance areas 

and on service trucks. The spill plan all soil samples will be stored 

in the Project office and contain information on clean-up procedures 
for various environmental situations (spill to ground, water bodies, air, 
etc.) and contact lists on who must be contacted. All employees will 

be trained in spill prevention and response as a fundamental part of 
employee orientation and training. Inspection of spill kit materials will be 
scheduled regularly by a member of the environmental team. All material 
used will be disposed of properly and replenished immediately after any 
spill cleanup. 


ARCHAEOLOGICAL RISK MANAGEMENT PLAN 


We will prepare an Archaeological Risk Management Plan to address 
potential issues and implement recommendations from the previous 
archaeological reports. Where the assessments have identified 
archaeological significant resources, a licensed archaeologist will be 
retained to monitor the excavation during construction activities. 





When archaeological finds are exposed, we will follow applicable 
heritage laws and protocol, especially if human remains are discovered. 
Previously undocumented archaeological resources will be appropriately 
documented and managed by qualified specialists. 


The plan will comply with the requirements of the MBIA. Approvals and 
permit requirements for work at Historic properties will be in accordance 
with the Historic Properties Section 106 Memorandum of Agreement 
(“MOA”) and Amendment #1 of the MOA. 


AIR QUALITY/DUST CONTROL PLAN 





The Dust Control Plan will be developed to identify possible sources 
and provide mitigation measures. Where construction activities could 
potentially generate airborne dust or fumes, appropriate methods of 
control will be implemented, and employees will be trained on the plan. 
The plan is detailed in Section 5.2.8.h. 
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NOISE AND VIBRATION CONTROL PLAN 





Noise and vibration considerations affecting design are related to 
stationary source operations and vehicle operations, which must be 
controlled at receivers in the local vicinity. Stationary sources include 
equipment and bus movements at the VMF and bus facility, as well as 
substations throughout the GLX. 


Airborne noise from vehicle operations emanates directly from the 
vehicles as well as from wheel-rail interaction, which is increased at 
special track work locations and at curves with small radii. Ground-borne 
vibration is transmitted through the rail support structure, ground strata, 
building foundations, and building structure, where it may be radiated as 
ground-borne noise. 


Each of these factors will be taken into account during design to control 
noise and vibration levels appropriately to meet Project requirements 
and reduce the risk of disturbing local residents and other building 
occupants. 


EQUIPMENT OPERATION PLAN 





Although not an explicit environmental plan, there will be environmental 
components included with each piece of equipment to raise operator 
awareness, especially when working in a sensitive environment or water 
body, such as: 


> Verifying that machinery arrives on site in a clean condition and is 
maintained free of fluid leaks, invasive species, and noxious weeds. 


> Operating machinery on land above the high-water mark in a manner 
that minimizes disturbance to the banks and bed of the water body, 
especially where steep and highly erodible (e.g., dominated by organic 
materials and silts) banks and beds exist. 


> Washing, refueling, and servicing machinery and store fuel and other 
materials in such a way so as to prevent any pollutant sources from 
entering the water. 


The EPP and its component elements will be modified as needed as the 
Project progresses through construction. 


A5.2.8.C 
COMPLIANCE WITH ENVIRONMENTAL COMMITMENTS 
AND AGREEMENTS 


We will perform environmental management for the GLX Project work 
through our Environmental Department, which provides centralized 
leadership on all environmental issues affecting the project. The 
Environmental Team will prepare project policy and statement of 
principles on environmental compliance, to be endorsed by the Project 
Manager. 


Environmental management is an overarching theme within our 
workplace culture. Our entire workforce, including subcontractors, will be 
held accountable for active participation in the environmental program. 


> 
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We will be responsible for soreading awareness about GLP policy 

and expectations to co-workers and lower-tier subcontractors. Our 
environmental management principles involve endorsing and recognizing 
positive behaviors and leadership within the entire workforce. 


We will implement an ISO 14001 based Environmental Management 
System (“EMS”) during construction and effectively integrate 
environmental requirements and processes into the project organization 
and work products from design through construction and project close- 
out. 


The basic elements of the EMS we will follow include, but are not limited 
to, the following: 
> Policy and principles. 
Definition of roles and responsibilities. 
Compliance processes and procedures. 
Environmental Compliance Matrix. 
Aspect Register. 
Targets and objectives. 
Contract and subcontract requirements. 
Design and construction planning. 
Environmental controls/mitigation methods. 
Environmental quality assurance/quality control (QA/QC) inspection. 
Management review and audits. 
Document control. 
Environmental awareness training. 
> Trend analysis and continuous improvement. 
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During Design and Construction Planning, GLP will incorporate all permit 
requirements into our design and construction work plans. Our final 
construction drawings will indicate the requirements to meet applicable 
agencies and codes. To ensure compliance to other requirements, 

our Environmental Manager will participate in engineering reviews of 
project specifications and plans at multiple design levels and prior to 
issuance to construction. We will prepare and regularly update permit 
compliance drawings for the alignment that show regulatory limits, 

call out site-specific permit conditions, identify environmental issues, 
and identify locations and dates for various permits and modifications. 
We will capture the information used to prepare the drawings linking 
permitting and technical data to geographic locations. Our construction 
personnel and subcontractors will be familiar with project commitments 
and requirements for the locations where they are working. They will 
incorporate and tailor mitigation measures to particular work site 
locations as required and appropriate. 


As part of construction planning, Construction will sequentially prepare 
numerous work plans that cover specific portions of the project 
alignment. These work plans will identify Key construction issues 

and activities, staging sequence, risk management, schedules, and 
work locations within specific work sites. The work plan will also 


Figure A5.2.8-3: All on-site construction personnel will receive environmental 
protection training to ensure compliance with environmental commitments. 





identify necessary mitigation and control measures for environmental 
management. During preparation of work plans, the construction 
planner will consult with our Environmental Manager and review the 
relevant portions of the plans and permits to confirm environmental 
requirements and controls. Each work plan will note the environmental 
topics and specific mitigation measures required for the particular work 
site. The Construction Team will incorporate environmental tasks into its 
schedules and work planning processes, so construction is prepared 

to proceed efficiently. This includes showing, on the schedules, the 
upfront tasks and timing of regulatory approvals, baseline environmental 
surveys, work plan reviews, training, and erosion control installation. 
Work planning will heavily emphasize identification of environmental 
requirements and mitigation measures, pre-construction meetings, and 
walkdowns of the site. 


ENVIRONMENTAL COMPLIANCE MATRIX 





BMPs for large transportation projects include the ability to demonstrate 
regulatory compliance by systematically recording and tracking project 
commitments and permit conditions while concurrently integrating them 
into project planning and execution. By incorporating requirements 
early and efficiently, we can identify and better manage schedule and 
cost issues. We can meet regulatory and community expectations in 

a proactive fashion and prepare design packages and construction 
work plans, inclusive and compliant with the relevant environmental 
requirements. 


The Environmental Compliance Matrix will be used to log, distribute, and 
track permit conditions to confirm their proper and timely integration into 
planning and work execution. Overall, the Environmental Compliance 
Matrix will provide reference to environmental requirements and their 
source documents. It will list the requirements, actions necessary to 


GLP) Green Line Partners 
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complete them, the responsible project groups, and status. In this way, 

all parties within the project execution team will be able to view a single 
document listing the permit conditions and commitments affecting their 
areas of responsibility. 


The Environmental Compliance Matrix will be updated quarterly and 
used by our environmental management to track and demonstrate 
regulatory compliance throughout the GLX Project work execution. 


To facilitate incorporation of the various commitments, the matrix items 
will be sorted and distributed by the Environmental Manager to the 
various project groups that have responsibility for the particular subject. 
The Environmental Compliance Matrix and permit termination will be the 
basis for final close-out of environmental requirements at the end of the 
contract. 


A9S.2.8.D 


MONITORING, INSPECTION AND REPORTING 
ENVIRONMENTAL MONITORING REQUIREMENTS 





Monitoring requirements will be identified for each environmentally 
significant aspect and agreed upon with MBIA prior to implementation. 
Monitoring requirements will be included within the EMP and be 
reviewed regularly. The following have been highlighted as potential 
monitoring requirements for the Project in regard to water management: 
shallow groundwater mini-piezometers, discharge water compliance 
monitoring, construction erosion and sediment control inspections, 
noise and vibration monitoring, stream baseflow and mini-piezometers, 
surface water quality, groundwater levels and quality, and water-taking 
compliance monitoring. 


Monitoring activities will be focused in areas where the Project has 
the potential to have the greatest impact, such as additional noise 
and vibration monitoring at sensitive receptors or where construction 
equipment must integrate with the public. For example, during the 
Construction period, trucks and construction equipment will require 
access to and from the station sites and the VMF. 


INSPECTION 





Environmental site inspections will be carried out at a required frequency 
by a member of the Environmental Team. Inspections will cover legal 
and contractual conformity and will be reported in a format specified and 
approved by the MBTA. 


Details of aspect-specific inspections will be provided in each of the 
aspect control plans. At a minimum, aspect-specific inspections 

will be carried out on noise control, air quality, and dust and waste 
management. 


Any incidents observed during site inspection will be raised on the 
project incident management system following the inspection. 
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REPORTING 





Reports will be prepared for each set of monitoring data collected under 
the EMP (and associated control plans) as well as where required by the 
regulatory authority and/or permit/legal requirements. 


A5.2.8.E 
MANAGEMENT OF CONTAMINATED MATERIALS 


The Excavated Material Management Plan (“EMMP’”) will form part of 
the Soil and Groundwater Management Strategy that will be prepared to 
address the handling, management, and disposal of excavated soil (both 
clean and contaminated) that is excavated during construction activities. 
GLP will retain a Qualified Person to develop the plan. 


Excavated soils will be tested and conditions for soil reuse will be 
identified. Suitable reuse thresholds levels will be established for total 
petroleum hydrocarbons, and volatile organic compounds. Remediation 
techniques and engineering controls will be applied where applicable. 

In addition, soil samples will be collected from areas of suspected 
contamination that: 1) has had historical releases of non-petroleum 
hazardous chemicals; 2) was used for operations that involved 
significant quantities of non-petroleum hazardous chemicals; or 3) during 
excavation, is found by sight or smell to be contaminated with apparent 
non-petroleum hazardous chemicals, will be tested for potential toxicity 
characteristics such as ignitability, corrosivity, or reactivity. Any soils for 
reuse or disposal will also be tested per disposal facility requirements. 
We will not transfer soils that exceed any of the defined thresholds in the 
Plan for use as fill or cover; rather, we will manage and dispose these 
soils in accordance with the disposal or reuse options described in the 
Project specifications and in compliance with MassDEP COMM 97-001. 


Field personnel will also be trained to recognize potentially contaminated 
soil conditions. Well-developed identification, notification, and 
coordination processes between Construction, MBTA representatives, 
and remediation contractors, will lead to proper handling of 
contaminated materials. 


We will develop and implement a Waste Management Process (“WMP”) 
in accordance with requirements. The key elements of the WMP will 
focus on waste identification,storage and segregation by waste type/ 
stream Furthermore, a waste minimization program, including defined 
targets for the salvage, reuse, or recycling of project wastes, and where 
necessary, options for waste disposal off-site in accordance with project 
and regulatory requirements. 


We will choose waste reduction targets to align with project performance 
goals and practicable industry standards. We will emphasize the need 
for proper waste management, including the project-defined waste 
reduction principles and strategies, to project personnel in the new- 

hire training program and through ongoing workforce training and 
compliance monitoring of subcontractors in the field. Our WMP will 
include provisions for the tracking of waste generation and disposition 
(i.e., Salvage and reuse). 
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Figure A5.2.8-4: Excavated soils will be identified and pre-classified according to 
the EMMP. 





A5.2.8.F 
EXCAVATED SOIL MANAGEMENT 


Our strategy for excavated soil management includes disposal or reuse 
of excess soil and like material. Clean soil that is excavated from the 
various sites, will be identified and pre-classified in accordance with the 
EMMP. The EMMP will include soil sampling and analysis for soil that 

is being transferred, the estimated volume of the transfer, a site plan 
indicating the area and depth from which the soil originated, and a list of 
potential receiving sites. 


A5.2.8.G 
NOISE AND VIBRATION 


Effective noise control is important for protecting communities, natural 
areas, and the construction workforce. The tolerance of construction 
noise and need for controls will vary by location as a function of 
construction activity, proximity to sensitive receptors, land use, and line- 
of-sight between construction and receptors. 


We will tailor mitigation measures to match site-specific (land use) 
conditions found during baseline surveys and integrate them during 
construction planning for each new phase of construction. Heightened 
attention to noise control measures will be needed and implemented 
in some cases because of the proximity and sensitivity of nearby 
residences and businesses. 


Planned construction activities at each work site will be reviewed. For 
each major work task, the corresponding construction equipment 
operations will be established, in terms of equipment types, locations, 
and work hours. Construction noise levels will be predicted at nearby 
sensitive receptors to identify potential impacts and determine which 
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projects nationwide, using the latest instrumentation for measuring noise levels. 


noise sources contribute significantly to the overall noise levels. This will 
enable site-specific mitigation measures to be established to address the 
relevant construction noise limits. 


A proactive noise and vibration management process will be developed 
and implemented during the Construction period. This could include 
measuring noise levels to follow up with a complaint or installing a remote 
monitoring system capable of continuous data collection and live alerts 
and preset threshold levels. In the event that monitored noise or vibration 
levels exceed limits and public complaints are received, response actions 
will be taken to identify corresponding activities and implement further 
targeted mitigation measures to the extent feasible. 


We will identify sensitive receptors, assess impacts, and implement 
mitigation measures to minimize impacts to adjacent neighborhoods. 


To minimize construction noise and vibration impacts, we will: 
> Identify sensitive receptors and prioritize work methods to minimize 
noise sources in the vicinity of those receptors. 
> Be proactive in noise abatement to reduce complaints. 


> Actively perform community relations through our Communications 
Team 


Sound attenuation hoarding and double silt fencing can keep 
construction noise and fugitive dust emissions inside the compounds. 


A5.2.8.H 
AIRBORNE PARTICULATE MATTER 


Construction methods will minimize emissions and airborne particulates 
by adhering to the Air Quality and Dust Control Plan and procedures. Air 
quality will be monitored and reviewed against air quality standards; this 
data will be used to modify work methods and practices as appropriate. 
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The Dust Control Plan will be developed to identify possible sources 
and provide mitigation measures. Where construction activities could 
potentially generate airborne dust or fumes, appropriate methods of 
control will be implemented. A dedicated water truck will continuously 
provide wet suppression. Loading and transferring dry materials will be 
controlled so that fugitive dust does not affect adjacent lands or worker 
health. Our trained mechanics will maintain diesel engine equipment to 
reduce the particulate matter to acceptable levels. Ongoing monitoring 
and sampling will Keep the demolition and construction activities in 
compliance. 


A5.2.81 
CONSTRUCTION AND DEMOLITION WASTE 


GLP will recycle at least 90% by weight of the total non-hazardous 
demolition debris on the GLX site. One hundred percent of the excess 
excavated soils will be hauled to local licensed waste facilities and 
repurposed as landfill soil topping layers. GLP will recycle 100% of the 
steel from the existing buildings, and the Lechmere Viaduct as scrap 
metal. One hundred percent of the excess concrete, bricks, and blocks 
from building demolition and the existing Lechmere Viaduct deck will be 
crushed and repurposed as aggregate. Wood debris will be reduced in 
volume and sent to a construction and demolition landfill. 


GLP is committed to using hazardous or contaminated soils generated 
from work in on-site fills. Since there are less than 20,000 cubic 

yards (“CY”) of on-site fills available on the GLX, excess hazardous, 
contaminated soils, and unsuitable soils beyond that value from on- 
site cuts will need to leave the site to a licensed landfill. The landfill will 
recycle this waste as landfill soil topping layers. GLP will also recycle 
miscellaneous construction debris generated from the new construction 
work, including scrap steel from the structures and scrap copper from 
electrical cabling. 


A5.2.8.J 
LANDSCAPING WASTE 


All plant materials removed from the corridor will be directed to 
composting sites within the local jurisdictions wherever possible. In some 
locations, on-site chipping and grinding of removed vegetation may be 
used for temporary erosion control rolls and mats. Chipped or ground 
vegetation may also be used for top dressing and mulching of planting 
beds where shrubs, trees and or perennial plantings will be used. Existing 
site soil suitable for landscape uses will be stockpiled and protected from 
contamination from other construction activity and reinstalled for use in 
new landscape areas within the corridor. 


A5.2.8.K 
TRAINING 


Environmental awareness training is a mandatory part of GLP new 
employee orientation for all manual and non-manual employees, 


\V\NN\N NNN ON ON ON NUNN 


fu 


I 


Aerosol Can Management & Disposal 
Air Permit Basics 

Anti-ldling 

Be a Good Neighbor: Don't Be a Nuisance 
Construction Waste Management 
Dewatering 

Dust Suppression 

EMS 

Endangered species 

Erosion & sediment Control Basics 
Migratory Birds 

Petroleum Product Iransfer 

SPCC Basics 

opill Prevention 

pill Response 

otormwater Sampling 

OWPPP Basics 

Tack Buggy Operations 

Water Quality Protection 


/ 
} 
< j 


The Following Environmental Toolbox 
Talks are Available From GLP: 


GLP) Green Line Partners 
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Figure A5.2.8-6: GLP employs air quality protection strategies from all team 
members to comply with environmental requirements set forth in the TPs. 





suppliers, and subcontractor personnel. We will choose waste reduction 
targets to align with project performance goals and practicable industry 
standards. We will emphasize the need for proper waste management, 
including the project-defined waste reduction principles and strategies, to 
project personnel in the new-hire training program and through ongoing 
workforce training and compliance monitoring of subcontractors in the 
field. Our WMP will include provisions for the tracking of waste generation 
and disposition (i.e., salvage and reuse). 


An Environmental Training Matrix will be included within the EMP and 
detail training and competency requirements of employees across the 
organization. Training needs within GLP are determined from a review of 
role responsibilities in each key project area. The matrix will detail specific 
training courses, target audience, and dates of training to be carried out. 


A5.2.8.L 
AIR QUALITY 


The project Technical Provisions (“TPs”) require a Work Zone Air Quality 
Monitoring Program. This program will include air quality protection 
strategies that address dust control related to excavation and earthwork 
operations, and demolition. The program will also consider air borne 
asbestos and other items that may affect air quality such as idling 
vehicles. Air quality monitoring and mitigation for this section shall be 
coordinated with the overall requirements during construction with 
Section A5.2.8.H AIRBORNE PARTICULATE MATTER. 


A5.2.8.M 
INDOOR AIR QUALITY 


The project’s TPs require indoor air quality measures to be integrated 
into the design of the facilities as well as during the construction of 
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Figure A5.2.8-7: GLP will reuse 100% of the MBIA-provided materials including 
Steel located at Casco Bay for the construction of the Lechemere Viaduct. 


the facilities. The facility designs are required to comply with ASHRAE 
Standard 62.1, Ventilation for Acceptable Indoor Air Quality. Spaces 
with variable occupant loads, such as training rooms, will be served 

by HVAC systems that provide ventilation based upon carbon dioxide 
concentration measurements as these types of spaces can be 
challenging to ventilate adequately. The construction phase indoor air 
quality protection measures will be provided through the implementation 
of a Construction Indoor Air Quality Management Plan that meets the 
minimum requirements of the Sheet Metal and Air Conditioning National 
Contractors Association (“SMACNA”) IAQ Guidelines for Occupied 
Building Under Construction. This plan will address HVAC system 
protection strategies, emission source control strategies, contaminant 
pathway interruption strategies, housekeeping strategies as well as 
scheduling strategies that assure construction activities are sequenced to 
minimize the impact on indoor air quality. 


A5.2.8.N 
USE OF EXISTING EQUIPMENT AND MATERIALS 


GLP will reuse 100% of the MBTA-provided equipment and materials 
on the GLX Project. We have adopted the Lechmere Viaduct and 
Washington Street Bridge designs and will reuse all the steel previously 
purchased and located at Casco Bay and High Steel. We will also be 
using all the pump and piping equipment provided for the Washington 
Street and Red Bridge pump stations. Most importantly, GLP will be 
using all the Powell-supplied traction power equipment and transformers 
for the Red Bridge TPSS and obtaining a full warranty from the 
manufacturer. GLP’s plan submitted in our TPSS ATC includes shipping 
the equipment back to Powell’s factory, installing it in modular TPSS 
buildings, and retesting before shipping back to the GLX. 








A5.2.8.0 
BUILDING COMMISSIONING 


The commissioning plan will provide direction for the commissioning 
process during construction, providing resolution for issues such as 
scheduling; roles and responsibilities; lines of communication and 
reporting; approvals; and coordination between the commissioning 
agent, the contractors and the MBTA. 


Commissioning is a systematic process of ensuring that the building 
systems perform per the design intent and the MBIA’s operational 
requirements. All equipment and systems should be installed per 
manufacturer’s recommendations and industry best practices and 
standards. 


Commissioning will include documenting the design intent, followed by 
activities in the construction, acceptance, and warranty phases of the 
Project. Contractor participation in commissioning activities will follow 
the requirements defined in the specifications. The three main goals of 
the commissioning process are: facilitate the final acceptance of the 
Project as soon as possible; facilitate the transfer of the Project to the 
MBITA's maintenance staff; and ensure that the comfort systems meet the 
requirements of the occupants. 


Commissioning is also intended to achieve the following specific 
objectives: document that equipment is installed and started per 
manufacturer’s recommendations; document that equipment and 
systems receive complete operational checkout by installing contractors; 
document system performance with thorough functional performance 
testing and monitoring; verify the completeness of operations and 
maintenance materials; and ensure that the owner’s operating personnel 
are adequately trained on the O&M of building equipment. 


The systems typically commissioned for projects of this type include 
HVAC and associated control system, pumps, water heaters, piping 
systems, ductwork, packaged air conditioning and heat pump units, fire 
protection systems, fire alarm and detection systems, fire and smoke 
dampers, electrical and emergency power systems, scheduled and 
daylight dimming controls, and occupancy sensors. 


A5.2.8.P 
STORAGE 


GLP will minimize the storage of materials on the ground because the 
general plan is for tractor/trailer deliveries to drop their trailer at the 
laydown yard and have a local tractor bring the material to the work front 
at the appropriate time. Under this scenario, the material does not have 
to be double-handled or stored on the ground. If materials need to be 
unloaded and stored, GLP will put them on proper wood dunnage to 
avoid damage. 


A5.2.8.0 
LANDSCAPE PLANT SELECTION 


The plantings will be selected from native and non-invasive plant lists 
established by Commonwealth and local agencies and horticultural 
references. The selected plantings will have a reliable record of 
drought tolerance and will not require ongoing fertilization beyond 
the maintenance period. During the Design phase, the location 

and microclimate conditions expected in each planting area will 

be summarized and paired with native species that thrive in similar 
conditions 


A5.2.8.R 
WILDLIFE HABITAT 


Based on the Green Line Extension Project DEIR/EA and Section 4(f) 
Evaluation, wildlife habitat is not significant in the Project area or its 
surroundings. The majority of land affected is considered low-value 
habitat that does not provide significant benefits and impacts are 

not expected to have significant effects in the project area. However, 
vegetation in the segment between College Avenue and just north of 
Winthrop Street has a diverse plant community that has good wildlife 
food resources and provides cover for small animals. This area also 
provides feeding or nesting habitat for several bird species and a red- 
tailed hawk has been observed feeding, roosting and potentially nesting 
in the area. The GLP Team will minimize impacts in this area to the extent 
possible. A wildlife habitat field reconnaissance will be conducted at the 
start of the Project to confirm habitat that potentially could be affected 
by the project. The habitat assessment will include identifying nests for 
sensitive bird species that could be present in the area. The GLP Team 
will work with applicable regulatory agencies to minimize impacts on 
affected species and determine the need to relocate nests or implement 
other measures to avoid or minimize impacts. 


A5.2.8.S 
PEST CONTROL 


GLP will implement and comply with the MBTA’s rodent control program 
along the GLX alignment, including a daily collection of trash from worker 
lunch breaks. Also, GLP will implement permanent bird deterrents 

on horizontal surfaces near station pedestrian areas where potential 
roosting would create long-term issues for the MBTA customers. GLP 
plans to use energy-passive bird deterrent strategies, including bird 
slides, bird spikes, and bird wire, at these locations. 


A5.2.8.7 
LIGHTING 


The lighting design will follow the MBIA lighting standards as 

well as other applicable recommendations from the Illumination 
Engineering Society of North American (IESNA), including following 
the recommendations of Technical Manual TM-11 for the mitigation of 
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light trespass as well as IDA-friendly exterior lighting when applicable. 
The lighting improvements will use new white LED lighting technology 

to focus lighting where it is needed, improve color rendering of the 
environment, and more easily control the lighting system for the intended 
use of the facility by making use of the LED’s control and dimming 
functionalities. 


Control of artificial light will be specified for each circumstance: 
examples are to control light by shutting off lights for dusk-to-dawn 
operation, daylight harvesting, and dimming for selected curfews or 
when a space is not in use. These types of controls can be implemented 
with photocells, time clocks, and building lighting management systems. 
A system such as this can minimize energy usage and provide a 
centralized control for scheduling and reporting. 


A5.2.8.U 
ENERGY-EFFICIENT LIGHTING 


All locations, interior and exterior will use LED solid-state luminaires. 
These luminaires will be sensibly selected to have a long life and 
superior energy efficiency than other incumbent lamp technologies. The 
luminaires will be carefully selected to use a high lumen per wattage 
ratio, to be sure that the energy used is low without compromising light- 
level requirements or the quality of light. 


A5.2.8.V 
WATER 


The project’s TPs require the use of water conserving fixtures such 

as the used of ultra-low flow toilets, faucets, and fixtures that bear 

the US Environmental Protection Agency’s (EPA's) WaterSense label. 
WaterSense-labeled products are certified to use at least 20% less water 
the regular models. The project will also incorporate instantaneous point- 
of-use water heaters that promote water and energy conservation. 


GLP Team members have a core value of protecting and 
enhancing the environment. We will pursue this value by: 





Y Complying with federal, state, and local regulations and the standards 
and policies set forth by the Corporation and the Environmental 
Management system. 


Y Continually improving environmental performance and preventing 
pollution by using industry best practices. 


Vv Evaluating our operations and activities to establish and pursue 
Objectives and targets to minimize environmental impacts to the air, 
land and water. 


v Reducing emissions associated with Climate Change. 


v Engaging in environmental stewardship for preservation of native 
species and habitats. 


Y Conserving natural resources and energy by increasing efficiency, 
utilizing Innovative technologies, increasing recycled content and 
reducing waste. 


Y Conducting training to ensure employees are competent and aware 
of their environmental responsibilities and the provisions of this policy. 


v Encouraging employees to report to their supervisor conditions that 
deviate trom environmental best practices. 


Vv Maintaining programs for compliance audits, nonconformance and 
corrective actions. 


v Providing human and financial resources to accomplish the 
environmental objectives and targets. 


¥ Communicating this policy to our employees and making it available 
to the public. 


Vv We believe this commitment is a benefit to our employees, families, 
customers and the communities we serve today, tomorrow and for 
many generations. This commitment is a primary objective for all 
levels of management. 
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Utilities 

Reducing utility impacts is GLP’s mission. Our approach to minimize bridge 
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bottom line. Our Utility Team’s history with working with each of the three 
municipalities, as well as the private utilities companies, will streamline 


the utility coordination process. This, in combination with the expertise 
of Construction Team, will provide support during all aspects of the GLX 
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INTRODUCTION 


GLP has a long history working in the three municipalities along the GLX 
branches. Maintaining service and understanding activation/deactivation 
of the utility systems is key. Our goal is to minimize shut-off times and 
relocations. Early engagement and consistent communication with the 
utility companies, as well as the each of the municipalities and governing 
agencies, is essential. 


Our approach of retaining the utility bridges at Medford Street and the 
Broadway roadway bridges significantly reduces the need to relocate the 
utilities at these locations. At both locations, our approach will eliminate 
the need to relocate utilities back to the adjacent roadway bridges. 

At School Street, the extension of the roadway bridge will require 

a temporary relocation of the existing power and communications 
conduits temporarily supported by a temporary truss over the easterly 
sidewalk. Once the new span is built, these lines, as well as the water 
line, will be relocated back onto the existing roadway bridge and the 
temporary bridge removed. GLP’s approach also eliminates the risk to 
the existing 48-inch MWRA water line at the Walnut Street bridge. Rather 
than tunneling under the line for the Community Path, we will slope the 
path up to street grade, crossing over the water line. 


With the balance of remaining utility work in the Mainline, VMF and the 
Fitchburg Line, GLP’s approach to utilities is based on our experience 
on complex projects in urban, developed areas, and adheres to the 
following tenets: 


> Utility work must be conducted safely, early, and minimizing service 
disruptions to customers 
> We must avoid damage to existing utilities; this is both a safety issue 
and a cost and schedule issue. Therefore: 
© It is critical to locate existing utilities prior to beginning excavation 
° Excavation and ground support techniques must ensure the 
support and safety of in-service utilities to prevent interruption of 
service to utility customers 


We have project-experienced engineers, field supervisors, and 
construction personnel who know the work processes and understand 


local utility and related environmental requirements. Our civil engineers, 

in coordination with other disciplines (track, structural, architecture and 

ROW), will work collaboratively with the Construction Team to plan and 

sequence the utility relocations with an eye to construction methods, as 
well as supporting and protecting the utilities before and after relocation 
with the least amount of interruption. 


We can execute utility work in a cost-effective and time-sensitive manner 
because of our complete understanding of the scope of the utility work 
and its impacts to follow-on construction activities. We have reviewed 
and updated the Utility Conflict Matrix in Figure A5.2.9-1, which 
illustrates the complexity of this work. 


The work in the Utility Conflict Matrix will be coordinated with the overall 
construction scheduling to identify the timing of each utility relocation. 


A5.2.9.A 
UTILITY INFRASTRUCTURE RELOCATION PLAN 


IDENTIFICATION OF EXISTING UTILITY INFRASTRUCTURE 

The key to successful utility management is early identification and an 
understanding of each utility’s extent of service and potential for impacts 
to stakeholders, construction work, and schedule. With the updated 
Utility Conflict Matrix as a guide, we will confirm the locations of these 
utilities as well as other potentially-impacted utilities along the alignment. 
All existing utility infrastructure will be listed by their horizontal location 
and extents, size, depth, type, and status, as well as owner. 























This compiled information will be checked against the survey, as-builts, 
utility meeting notes, and new communications with the utility owners, 
MBTA, and municipalities. The results will be summarized in an updated 
Utility Conflict Matrix. 








GLP will significantly reduce utility relocations by converting 


temporary utility bridges to permanent, reducing cost and 
disruptions of service related to utility relocations. 


GLP team members have a long history of working closely with 


Cambridge, Somerville and Medford. 


GLP’s revised design at Walnut Street will eliminate the need 
to tunnel under the vital 48-foot MWRA water main; reducing 


both project cost and risk of damage to the pipeline. 


strong relationship with private utilities will facilitate and 


expedite communications and coordination, resulting in more 


expedited relocations of utilities. 


O GLP will take preventive measures to protect the PTC fiber 
optic network, thereby protecting ongoing MBIA, Amtrak and 


freight rail operations. 
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Plan Approx. Conflict 

Sheet Station Centerline Utility Type Description Unit Quantity Potential Conflict Action 
Z 004 QO0-U-2001 179+00 MB-EB Electrical Electric Box on Existing Viaduct EA ] Pier 1 Viaduct Adjustments Remove 
cg 006 QOQ-U-2001 181423 MB-EB Drainage 8" PVC Drain LF 12 Pier 3 Viaduct Demo & Cap 
2 006.1 QOQ-U-2001 182428 MB-EB Water Water Valve EA Z Pier 4 Viaduct Relocate 
2 007 QO0-U-2001 181+50 MB-EB Drainage 10" PVC Drain UP 35 Leighton St. Pier 4 Demo Demo & Cap 
2 007.1 QOQ-U-2001 1814/2 MB-EB signal& Comm — Telecom Line We 10 Proposed Drain Line & Pier Demo Demo & Cap 
2 009.1 QO0-U-2001 Multi MB-EB Electrical 10 EA Light Post - Avalon EA 10 Pier 4 & 5 Viaduct Replace 
2 011 Q00-U-2002 185+81 MB-EB Drainage 36" RCP Drain LF 20 Pier 7 Shafts Protect in Place 
2 012 Q00-U-2002 185+81 MB-EB Drainage 36" RCP Drain LF 25 Pier 7 Shafts Protect in Place 
2 012.1 Q00-U-2002 187+00 MB-EB Drainage 36" RCP Drain LF 20 Pier 8 Shafts Protect in Place 
2 014.1 Q00-U-2002 187423 MB-EB Electrical 4-4" Elect Line - Demo old LF Dis Pier 8 Shafts Demo & Cap 
Z 015 Q00-U-2002 187+00 MB-EB Drainage 36" RCP Drain LF 20 Pier 8 Shafts Protect in Place 
2 016.01 Q00-U-2002 187423 MB-EB Gas 8" Gas Main LF 160 Lechmere South Head House Demo & Cap 
2 019 Q0Q-U-2002 18/7+8/7 MB-EB sewer 20" PVC Sanitary Sewer LF 10 DMH 100 Protect in Place 
2 020 Q00-U-2002 187+87 MB-EB sewer 24" CS Sewer LF 10 DMH 100 Demo & Cap 
2 021 Q0Q-U-2002 188+00 MB-EB Water 8° Water te 10 Drain Pipe P(101) Protect in Place 
2 022 Q00-U-2002 188+07 MB-EB Gas 8" Steel Gas Main LF 10 Drain Pipe P(101) Protect in Place 
2 023 Q0Q-U-2002 188+0/ MB-EB Electrical Electric Lines LF 10 Drain Pipe P(101) Protect in Place 
2 US Q00-U-2002 188+53 MB-EB signal& Comm — Telecom MH EA 1 Lechmere Station Demo & Cap 
7 025.02 Q00-U-2002 188+53 MB-EB signal & Comm Creosote Conduit LF 60 subsurface Detention System Demo & Cap 
2 030.03 Q0Q-U-2002 188+60 MB-EB Drainage 24" RCP Drain LF 10 NP Blvd Drain Pipe P(20) Protect in Place 
2 030.04  Q00-U-2002 188+93 MB-EB Water 12" Water LF 50 NP Blvd Drain Pipe P(20) Protect in Place 
2 030.05 Q00-U-2002 189+60 MB-EB Drainage Catch Basin EA 1 NP Blvd Drain Pipe P(20) Protect in Place 
2 030.06 Q0Q-U-2002 190+00 MB-EB Electrical Utility Pole & OH Lines EA 2 NP Blvd Drain Pipe P(20) Protect in Place 
2 (Bp | Q00-U-2002 187436 MB-EB Water Water Line LP 30 south Head House Demo & Cap 
2 030.07 QO0Q-U-2003 190+00 MB-EB Electrical Underground Electric 4" LF 90 Drain Pipe P(19) Demo 
Z 030.08  QO0Q-U-2003 190+35 MB-EB Drainage Record Drainage LF 90 Drain Pipe P(19) Protect in Place 
2 032 Q00-U-2003 191+00 MB-EB sewer 12" Brick Sanitary Sewer LF 60 Drain Pipe P(18) & Det. System Demo & Cap 
Z OKs) Q00-U-2003 191+45 MB-EB Water 8° Water Line LF 10 Drain Pipe P(14) Demo & Cap 
2 034 Q00-U-2003 192+00 MB-EB Water Water Line Record LF 10 Drain Pipe P(14) Demo & Cap 
Z 036 Q00-U-2003 193+65 MB-EB Electrical Generator EA 1 Pier 13 Shaft Protect in Place 
2 040.6 QQQ0-U-2003 193+25 MB-EB Drainage 8" VC Drain Pipe LF is Drain Pipe P(3) Demo & Cap 
2 040.7  QQ0-U-2003 192+90 MB-EB Drainage Catch Basin EA 2 Proposed Bus Station Demo & Cap 
2 040.4 QO0-U-2004 196+80 MB-EB Electrical Transformer EA ] span Pier 16-17 Viaduct Protect in Place 
2 040.10 Q00-U-2004 197+00 MB-EB Water Water Gate EA ] Pier 16 Remove 
2 054 Q00-U-2005 A+50 US-EB signal & Comm 9-4" Duct LF 70 Pier 4 UEV Relocate 
2 055 Q00-U-2005 206+10 MB-EB Water 2 Copper Service He 10 Communication Line Protect in Place 
2 056 Q00-U-2005 206+10 MB-EB Electrical Electric Line for Security Gate LF 10 Communication Line Protect in Place 
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2 057 Q00-U-2005 206+10 MB-EB Communication Comm Line for Security Gate Up 10 Communication Line Protect in Place 
2 058 Q00-U-2006 209+26 MB-EB Electrical EMH Power to LC2 EA ] Pier 29 Demo 

2 059 Q00-U-2006 210+00 MB-EB Drainage an Alene lD) iF 30 Pier 30 Shaft Demo & Cap 

2 059.1 Q00-U-2006 209+30 MB-EB Drainage 12" PVC UD LF 30 Pier 29 Shaft Demo & Cap 

2 061 Q00-U-2006 211+00 MB-EB Electrical 9-4" Elect Ducts ie 120 UYV Pier 3 Relocate 

2 063 Q00-U-2006 210+10 MB-EB Electrical Utility Poles - 3 EA EA 3 Drain Pipe UD7 Remove 

2 069 Q00-U-2006 209+40 MB-EB Electrical Utility Poles - 2 EA EA Z US+EB 8+00 Viaduct Remove 

2 087.06 OQ0-U-2006 210+90 MB-EB Drainage 24" RCP Drain LF 10 UD10 Protect in Place 
2 087.07 Q00-U-2006 211+50 MB-EB Drainage 15" RCP Drain te 10 YL-1 Wall Demo & Cap 

2 087.08  QQ0-U-2006 211+50 MB-EB Drainage 12" RCP Drain Kg 10 YL-1 Wall Protect in Place 
2 087.09 OQ0-U-2006 211+20 MB-EB Drainage 24" RCP Drain LF 10 YL-1 Wall Protect in Place 
2 091 QOQ-U-2008 220+64 MB-EB signal& Comm  36-1-1/4 HDPE LF 10 Drain Pipe P340 Protect in Place 
2 092 Q00-U-2008 220+64 MB-EB signal& Comm  36-1-1/4 HDPE LF 10 Drain Pipe P369 Protect in Place 
] 095.01 OQ0-U-2010 23/+56 MB-EB Electrical 10-4" B Fiber Lines Verizon LF 140 Washington St. Deep Drainage Protect in Place 
] 095.02 QOQ-U-2010 23/+/0 MB-EB Electrical Electric Lines 2-16" Steel Sleeved 115 KV Lines NSTAR LF 20 Washington St. North Abut Protect in Place 
] 095.03 QOQ-U-2010 23/+50 MB-EB Water 20" Water LF 24 Washington St. Deep Drainage Protect in Place 
] 095.04 QOQ-U-2010 23/+25 MB-EB signal& Comm =12-3.5" Electric Lines NSTAR LF 10 Washington St. Deep Drainage Protect in Place 
] 095.05 OQ0Q0-U-2010 23/+25 MB-EB signal& Comm  60-1-1/4 Telecomm Zayo LF 10 Washington St. Deep Drainage Protect in Place 
] 095.06 O00-U-2010 23/443 MB-EB Drainage 12" CMP Drain LF VS Washington St. Deep Drainage Demo & Cap 

] 095.07  QOQ-U-2010 23/+/0 MB-EB Electrical Electric Lines 2-16" Steel Sleeved 115 KV Lines NSTAR LF 10 Washington St. North Abut Protect in Place 
] 095.08 OQ00-U-2010 23/+25 MB-EB Drainage 24" RCP Drain Le 10 Washington St. Deep Drainage Demo & Cap 

] 095.09  OQ0Q0-U-2010 23/+25 MB-EB signal& Comm  60-1-1/4 Telecomm Zayo LF 8 Washington St. Deep Drainage Protect in Place 
] 095.10 QOQ-U-2010 23/+25 MB-EB signal& Comm 10-4" B Fiber Lines Verizon ite 8 Washington St. Deep Drainage Protect in Place 
] 095.11 Q00-U-2010 23/+17 MB-EB Drainage 18" RCP Drain LF 20 Washington St. South Abut. Demo & Cap 

] 095.12 OQ0-U-2010 23/433 MB-EB Drainage 12" RCP Drain LF 10 Washington St. Deep Drainage Demo & Cap 

] 095.13 O000-U-2010 23/+25 MB-EB signal& Comm  60-1-1/4 Telecomm Zayo LF 8 Washington St. Deep Drainage Protect in Place 
] 095.15 QOQ-U-2010 23/+29 MB-EB signal& Comm 10-4" B Fiber Lines Verizon LF 240 Washington St. Deep Drainage Protect in Place 
] 095.16 O0Q0-U-2010 23/+50 MB-EB Water Twin 20" DI Lr 10 Washington St. Station Sewer Protect in Place 
1 095.17 Q00-U-2010 23/+05 MB-EB Gas 2-36" CL 22 PSIG Gas NGRID Ue 10 Washington St. South Abut. SOE Protect in Place 
j 095.21 OQ0-U-2010 23/+/0 MB-EB Electrical Utility Pole EA ] YL-10 Track Shift To Remain 

] 103.1 Q00-U-2010 23/+90 MB-EB Drainage DMH EA 2 Drain Pipe P230-3 Demo & Cap 

1 104.2 Q0Q0-U-2010 238+00 MB-EB Drainage 10° CCP LF 10 Drain Pipe P230-3 Demo & Cap 

] 101 QO0-U-2011 240-+00 MB-EB Drainage 18" DIP Catch Basin EA ] Drain Pipe 375 or Track YL-10 96+00 Demo & Cap 

] 102 QO0-U-2011 238415 MB-EB Drainage 48"x42" Stone Drain LF 280 Drain Pipe P-230 Demo & Cap 

] 103 QO0-U-2011 238413 MB-EB Drainage 8" PVC Drain LF 10 Drain Pipe P-230 Demo & Cap 

] 104 QO0-U-2011 238+10 MB-EB Drainage 10° GCP LF 10 Drain Pipe P-230 Demo & Cap 

] 104.4  QQ0-U-2011 239+85 MB-EB Drainage 36" RCP Drain LF 10 Drain Pipe P-375 Demo & Cap 

l 104.5  QQ0-U-2011 240+00 MB-EB Drainage DMH EA ] Drain Pipe P-375 Demo & Cap 

] 104.6  OQQ0-U-2011 Multi MB-EB Electrical Utility Poles EA 2 Drain Pipe P239-9 Remove & Reset 
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Sheet 

000-U-2011 
000-U-2012 
000-U-2013 
000-U-2014 
Q00-U-2015 
000-U-2016 
000-U-2016 
000-U-2019 
000-U-2020 
000-U-2021 
000-U-2023 
000-U-2024 
000-U-2025 
000-U-2026 
000-U-2027 
000-U-2027 
000-U-2028 
000-U-2029 
000-U-2029 
000-U-2030 
000-U-2030 
000-U-2030 
000-U-2030 
000-U-2030 
000-U-2030 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2031 
000-U-2032 
000-U-2032 
000-U-2033 
000-U-2034 
000-U-2036 
000-U-2042 


Station 


243+25 
Multi 
Multi 
Multi 
Multi 
212+85 
Multi 
Multi 
Multi 
Multi 
Multi 
Multi 
Multi 
Multi 
335+/5 
Multi 
Multi 
Multi 
390+00 
35/7+20 
Multi 
35/7+20 
35/7+20 
35/7+25 
393+35 
358+2/ 
398+10 
3584+3/ 
398+40 
398+35 
Multi 
398+35 
361+28 
Multi 
363+65 
Multi 
Multi 
Multi 
6+25 


MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
MB-EB 
US-EB 


Centerline Utility Type 


Description 


signal& Comm — Protect Bungalow 


Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Electrical 
Drainage 
Electrical 
Electrical 
Electrical 


signal & Comm 


Water 
Electrical 
Water 
Drainage 
Drainage 


signal & Comm 


Water 
Water 


signal & Comm 


Water 
Water 
Electrical 
Drainage 
Drainage 
Electrical 
Gas 
Electrical 
Electrical 
Electrical 
Drainage 


Utility Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Power Line 

Utility and Light Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Utility Poles 

Underdrains 

Utility Poles 

Utility Poles 

Utility Poles 

Temp 4" Fiber Optic Comm 
24" MDC Cl 

Utility Poles 

30" MDC (Abandoned) 

12° GMP 

oUs AGP 

Tufts 2-4" Proposed MH and Aerial Removal 
24" MDC Cl 

30" MDC (Abandoned) 

AT&1 Fiber Optic Line PVC Conduit 
24" MDC Cl 

30" MDC (Abandoned) 

Utility Poles 

18) (Cr 

1o- AGP 

Utility Pole 

Existing Gas Line Across Bridge 
Utility Pole 

Utility Pole 

Utility Pole 

10" Drain Line 6' Below Grade 


Unit 
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US-EB 6+50 Viaduct Pier US-EB P6 


Quantity Potential Conflict Action 
Green Line TrackMB-WB 242-00 Protect in Place 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Abandon Power Line Abandon Power Line 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Multi Remove 
Drain Pipe P63 Protect in Place 
Multi Remove 
Mult Remove 
Multi Remove 
MH92 Demo & Cap 
Drain Pipe Link 113 Demo & Cap 
Mult Remove 
MH 53 & Drain Pipe Link 113 Demo & Cap 
Drain Pipe P73 Protect in Place 
Drain Pipe Link 113 Demo & Cap 
Proposed Track Relocation 
Pcol23 Demo & Cap 
Pcol23 Demo & Cap 
Pcol41 Demo & Cap 
Pcol41 Demo & Cap 
Pcol41 Demo & Cap 
Multi Remove 
Pcol41 Demo & Cap 
Pcol40 Protect in Place 
Multi Protect in Place 
Retaining Wall ME-10 CIP Cut Protect in Place 
Multi Protect in Place 
Multi Protect in Place 
Multi Protect in Place 


Precon RFI 00240 


Ooo 


Assumed 
Conflict 
Quantity Potential Conflict 


Plan PN ej el ge) @ 
Sheet Station 





Action 


Centerline Utility Type Description Unit 


Ye 913 Q00-U-2042 3+00 US-WB Electrical 9-4" Elect Ducts LF 20 WL BF 2 Remove Once Swift Interlocking Is in 

2 903 Q00-U-2043 O+15 US-WB Electrical 6-4" Elect Ducts LF 20 US-WB Pier 4 Protect in Place and Remove Once Swift Interlocking is in 
2 904 Q00-U-2043 0+15 US-WB signal & Comm 2-4" Duct Signal & Comm LF 40 US-WB Pier 4 Remove Once Swift Interlocking Is in 

2 905 Q00-U-2043 4+80 US-WB Drainage 12" PVC UD LF 60 P400 Demo & Cap 

2 912 Q00-U-2043 4445 US-WB Electrical 9-4" Elect Ducts LF 20 US-WB Pier 3 Remove Once Swift Interlocking Is in 

2 916 Q00-U-2043 3+59 US-WB signal& Comm 2-4" Duct Signal & Comm LF 20 YL Pier 3 Protect in Place and Remove Once Swift Interlocking is in 
2 843 Q00-U-2044 8+/5 US-WB signal& Comm S&C 4-4" Duct (Assumed Size) Le ue Noise Barrier N-3A Demo & Cap 

2 644 QOQ-U-2044 11490 US-WB Water 12" Waterline LF 10 Noise Barrier N-3A Protect in Place 

Z 846 Q00-U-2044 11+50 US-WB signal & Comm S&C 14-4" Duct (Verizon) LF 24 Noise Barrier N-3A Protect in Place 

Z 848 Q00-U-2044 10+70 US-WB signal& Comm S&C 4-4" Duct ea ] Noise Barrier N-3A Protect in Place and Remove Once Swift Interlocking is in 
2 800 Q00-U-2044 11+30 US-WB Electrical 12-4" 15KV Duct (NSTAR) Oe 24 Noise Barrier N-3A Protect in Place 

2 806 QO0-U-2044 11+80 US-WB Electrical 6-4" Duct LF 36 P118 Protect in Place and Remove Once Swift Interlocking is in 
2 85/ Q00-U-2044 10+30 US-WB signal & Comm Assume 2-4" Duct LF |Z P203 Protect in Place 

Z 860 QOQ-U-2044 10+50 US-WB Electrical 4-4" Duct Elect. Assumed LF 10 Drain Pipe P203-2 Protect in Place and Remove Once Swift Interlocking is in 
2 866 Q00-U-2044 11+00 US-WB signal& Comm S&C 14-4" Duct (assumed Size) Verizon Oe 140 US-WB Touchdown Protect in Place 

2 869 Q00-U-2044 9+50 US-WB Drainage 15" Record Drain Line LF 60 US-WB Touchdown Shaft Demo & Cap 

2 871.01  OQ0-U-2044 10+20 US-WB Gas 4" Gas Service (Abandoned) LF 160 Noise Barrier N-3A Demo & Cap 

2 624 QO0-U-2045 17+10 US-WB Drainage 12" PVC UD LF 200 Drain Line P51, Retaining Wall UN-1 Demo 

2 824.1 Q00-U-2045 17+90 US-WB Drainage Drain MH EA ] Drain Line P51, Retaining Wall UN-2. Demo 

2 824.2 QO0-U-2045 17+80 US-WB Electrical Electrical UP EA ] Drain Line P51, Retaining Wall UN-3 Protect in Place 

2 826.1 Q0Q-U-2045 16+10 US-WB Drainage Drain CB EA ] P299 Drain Pipe Demo 

2 824.3  000-U-2045 16+65 US-WB signal& Comm — Signal & Comm Line LF 50 Pol Protect in Place 

2 828.2  QQ0-U-2045 15+20 US-WB Electrical 4-A" Duct Elect. Assumed its 10 MH 213.1 Demo 

Z 816 Q00-U-2046 23+64 US-WB Drainage 6" VC Drain Eg 200 Retaining Wall UN-2 (CIP), P308 Drain No Impact 

2 817 Q00-U-2046 24+42 US-WB Gas 8" Gas ST LP (1963) LF 200 Retaining Wall UN-2 No Impact 

? 819 QO0-U-2046 22+40 US-WB Electrical Utility Poles - 2EA EA 2 Retaining Wall UN-2 No Impact 

2 O14 Q00-U-2047 29+90 US-WB Drainage 12" RCP Drain ble 80 Retaining Wall UN-2, Noise N-17 No Impact 

Z 814.01 OQ0-U-2047 29+40 US-WB Electrical Electrical Transformer EA ] Retaining Wall UN-2 No Impact 

2 812 Q0Q-U-2048 314+90 US-WB Drainage 4" PVC Drain LF 10 Noise N-17, Green Line Track Shift Demo & Cap 

2 805 Q00-U-2049 40+25 US-WB Gas 2-36" Gas Mains LF 60 Union Square Station Protect in Place 

2 805.01 Q00-U-2049 40+00 US-WB Electrical 36" Steel Sleeve Elect. Under Tracks (Abandoned) LF 30 Union Square Station Demo & Cap 

2 923 Q00-U-2072 61420 ¥L-10 Drainage 8" PVC Drain LF 10 P9518 & MH519 Protect in Place 

2 924 Q00-U-2072 81+65 ¥L-10 Drainage 54" RCP Drain LF 10 MH517 Protect in Place 

2 925 Q00-U-2073 8/7+90 YL-10 Water 16" Water Record LF 10 YL-10 88+00 Drainage Protect in Place 

2 926 Q00-U-2073 6/+59 ¥L-10 Drainage 8" CMP Drain iF 10 YL-10 88+00 Drainage Protect in Place 

2 Q?7 Q00-U-2073 85+80 YL-10 Water 12" Water Line LF 10 YL-10 86+00 Drainage Protect in Place 


Figure A5.2.9-1: GLP has developed a Utility Conflict Matrix to identify any potential conflicts or issues that may arise from design or construction of the GLX Project. 
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MAINLINE - ~ BRIDGES 

There are three utility bridges constructed as part of a previous contract 
that were meant to facilitate the reconstruction of the adjacent roadway 
bridges. At Medford Street and Broadway, the temporary utility bridges 
will be maintained as permanent. The temporary utility bridge at School 
Street will be removed. The existing utility bridges at Walnut Street and 
College Avenue will be protected and maintained. The following are 
highlights from the Utility Conflict Matrix. 


1. At Walnut Street, the MWRA 48-inch water main that crosses on 
the existing utility bridge will be protected. 


2. At Medford Street, the previously relocated telecommunications 
and electrical utilities are on the utility bridge, which we will make 
permanent. These lines will be supported and protected in place 
during the installation of the proposed precast concrete arch 
tunnel to allow for the Medford Branch westbound track to be 
installed. 


At School Street — similar to Medford Street — the roadway bridge 
will be lengthened by adding a short span over the Medford 
Branch westbound track. This lengthening will take place in 

lieu of a full reconstruction. In order to construct the new span, 
the existing electric and communications conduits will require 
temporary relocation until the deck of the new span is installed, 
after which the conduits will be relocated to their original location 
on the roadway bridge superstructure. The water main previously 
installed on the temporary utility bridge will be transferred to its 
original location on the existing roadway bridge superstructure. 


3. At the Lowell Street Bridge, the overhead wires will be protected 
during construction and the existing utilities in the road approach 
will be Supported in place during the removal of an existing 
retaining wall. There are no utilities attached to the roadway 
bridge at this location. 


4. At Broadway, the utilities systems installed on the temporary 
utility bridge will be activated to allow for the roadway bridge to 
be reconstructed. The utility bridge will become permanent. 


5. At College Avenue, the MWRA 48-inch and 20-inch water mains 
that cross on the existing utility bridge will be protected. 


CORRIDOR 
The following is a sample listing of the utility systems assessed along the 
corridor: 


> The base design calls for relocating the existing vitrified clay sewer 
siphon at Charles Ryan Road to avoid the difficulties of maintaining 
this siphon. Our solution is to build this replacement between 
Murdock Street and Charles Ryan Road within a permanent MBTA 
easement (#MB-294-PE-1). 
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Figure A5.2 


By bringing the Community Path to street grade, GLP reduces the cost and risk of 


tunneling under this vital pipeline 


2: Walnut Street Bridge utility bridge with 48-in. MWRA water main. 
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Between Broadway and College Avenue Station is a set of four AT&T 
telecom (CORE) lines. A length of these lines were relocated as part 
of the GMP2 contract where the NHML tracks were shifted at the 
Harvard Street Bridge. GLP will reconstruct the remaining portion of 
these CORE lines and relocate them to the east side of the corridor 
(where they were originally). 

At Sycamore Street, we will maintain and protect the existing drain 
that is supported off the side of the bridge superstructure. 

There is one MWRA water line that we will replace just north of 
Broadway at Ball Square (between Broadway and Newbern Avenue). 
We will also replace a 24-inch MWRA line across the corridor, and cut 
and cap the existing. 

We will maintain and protect the existing Algonquin gas line at 
McGrath Highway. 
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Figure A Ad. 2, 9- 6: GLP will convert the ele Me utility bridge at Brom into 
a permanent structure, thereby reducing the cost and service interruptions to 
customers associated with relocating utilities back to the roadway bridge 


> Just south of Medford street there are two major Algonquin gas lines 
(14-inch and 20-inch) that will be maintained. 


> The two 345kV transmission lines (Eversource), which are carried in 
two 30-inch steel pipes, will be maintained and protected. 


> There are two Tufts University communications lines just south of 
College Avenue that we will relocate. 


AS.2.9.A.3 
ASSUMPTIONS AND CONSIDERATIONS 





GLP’s design makes the following assumptions: 
> The previous public and private utility company meetings documented 
all utilities to be considered during design and construction. 
> All as-builts will be available and dependable. 


> All installed utility systems meet the respective Utility Owner’s 
standards. 


> The temporary utility bridges were designed and installed to be 
maintained as permanent. 


> Any utility previously installed along the corridors meets the MBTA 
requirements. 


A5.2.9.A.4 
COORDINATION WITH UTILITY COMPANIES 





Maintaining good working relationships with Utility Owners is essential. 
We will conduct a kick-off meeting with all Utility Owners to review the 
proposed scope of work, confirm that we possess the current versions 
of each utility company’s specifications, and collect as-built information 
for all existing utilities. 


a ANY 
Figure A5.2.9-7: GLP will convert the temporary utility bridge at Broadway into 
a permanent structure, thereby reducing the cost and service interruptions to 
customers associated with relocating utilities back to the roadway bridge. 





GLP has staff who are well-versed in utility coordination, and have 
existing relationships with utility engineers at local utility companies , 
municipalities, and Tufts University. 


We will conform to the requirements, specifications, and standard 
practices of the affected Utility Owners. We will coordinate early with 
Utility Owners to determine the division of responsibilities between GLP 
and the Utility Owners. Early coordination is critical to ensuring that utility 
work does not delay the Project schedule. 


We will establish biweekly utility meetings (or as appropriate) with the 
MBTA, relevant subcontractors, and the Utility Owners. During these 
meetings, we will: 


1. Issue the current schedule. 

2. Confirm milestones for completions of utility relocations. 
3. Identify critical and sub-critical utility relocations. 
4 


Review progress on all elements of critical and sub-critical utility 
work. 


5. | Review progress on non-critical utility relocations. 
6. Review plans to temporarily support existing utilities in place. 


We have reviewed the Redefinition Drawings to understand what work 
will be constructed by adjacent property developers and to identify 
where we will need to coordinate with them. 


There are several agreements provided in the reference documents 
(Section 14.6). We reviewed the requirements and developed a baseline 
document for each company’s proposed scope of work for each utility 
across the entire GLX limits. Through the detailing of these baseline 
documents, we can confirm anticipated duration of work required by 


each Utility Owner, as well as limits on concurrent activities during the 
construction period. These activities have provided us with a firm basis 
of understanding of scope and schedule for the required utility relocation 
work. 


As noted in the TPs (Section 7.4.3.4), we will coordinate with National 
Grid regarding its concerns with the Project interfering with the two 
13.8kV power lines buried near the proposed Ball Square Station. 


A5.2.9.A.5 
MANAGING UTILITY SERVICE INTERRUPTIONS 





GLP understands the vital importance of properly managing service 
interruptions. We will closely coordinate with utility customers and 
property owners to make certain that proper communication and notice 
IS provided. 


Interruptions to services can be minimized by focusing on the limits of 
the impacted utility system serving the properties, identifying how the 
utility system is providing service to the customer, documenting any 
redundant feeds within the system, and developing a plan that includes 
providing temporary utilities and an activate and deactivate sequence for 
the effective utility. 


A5.9.2.A.6 
UTILITY IMPACTS 





GLP’s approach to identification of critical utilities begins with our 
development of an updated Utility Conflict Matrix as described in 
section A5.2.9.A.1. Within the matrix, we will add a column indicating the 
criticality of the utility in terms of the purpose It serves and the difficulty 
of service restoration should it be damaged. 


GLP’s next step will occur prior to commencing any excavation work, 
when we will complete a comprehensive investigation to determine the 
locations of existing utilities within the entire footprint of the Project. 
We also will use nondestructive methods, whenever possible, to locate 
utilities and mark their locations to alert workers of their presence. 


With the locations identified, GLP will then develop an engineering 
design to support and protect utilities temporarily exposed across an 
excavation. GLP will also protect underground utilities by installing 
purpose-designed support of excavation when excavating within the 
zone of influence of the line. This will minimize any movement of the line 
during excavation. 


GLP understands the potential danger to construction workers resulting 
from utility “hits.” We will use processes developed over many years of 
experience to protect personnel as well as existing and newly installed 
utilities. 

Prior to the start of any excavation, our crews will obtain, review, and 
store on site an excavation permit, approved by the Lead Field Engineer 
or his/her designee. This permit will not be approved until the Field 
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Engineer confirms the locations of all known utilities; locations of all 
critical utilities will be confirmed through potholing. 


The following activities will regularly take place: 


> We will check temporarily exposed utilities for stability immediately 
after a significant weather event and rectify unsatisfactory conditions 
at once. 

> Our crews will use hand tools to complete backfilling in the immediate 
vicinity of existing utilities. 

> We will compact fill both below and around the utilities to prevent later 
settlement of the utility. 


AS.2.9.A.7 
APPROACH TO COORDINATION WITH ALL OTHER UTILITY 
INFRASTRUCTURE RELOCATIONS IN THE SAME AREA 





GLP will coordinate with Utility Owners, stakeholders, businesses, and 
property owners during the entire process: planning, installation, outages, 
inspection, and acceptance. We will use our lessons learned from previous 
projects, which required extensive coordination with stakeholders and 
property owners. 


On the GLX Project, we will incorporate routine meetings with established 
utility contacts during both the design and construction phases to make 
certain that all scope and schedule concerns are received and translated 
into successful mitigation strategies. Thus, last-minute scope changes 
and potential schedule delays will be significantly reduced. 


GLP’s approach to coordination for utility conflicts involving multiple 
parties (such as the sewer work at School Street and at Murdock and 
Charles Ryan Road) is to coordinate early and often. 


AdS.2.9.A.8 
UTILITY SERVICES FOR THE PROJECT 





Utility services will be required at the stations, the VMF, the TPSSs and 
the pump stations. 


vw 


The stations without elevators will require electric, 
telecommunications, and storm drainage. 

Lechmere and College Avenue stations will also require water and 
sewer Services. 

The VMF will require electric, telecommunications, gas, sewer, storm 
and water. 

The TPSSs will have water and sewer services as well as two 
Eversource feeders to the rectifier transformers providing traction 
power. 

Existing power supplies will be maintained to the pump stations within 
the Project 
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A5.2.9.A.9 
MAINTAINING, PROTECTING, AND RELOCATING POSITIVE 
TRAIN CONTROL FIBER OPTIC CABLE 





Our approach to maintaining, protecting, and relocating Positive 
Train Control (“PTC”) fiber optic cable begins with understanding the 
importance of the line. It includes understanding where it is located, 
identifying precautionary actions to prevent damage to the line, and 
preparing for the relocation of the cable. 


PTC FIBER NETWORK DESCRIPTION 

The MBTA commuter rail system is currently installing an ACSES II 
Positive Train Control (“PTC”) system that is scheduled to go into service 
in January 2019. Mandated by federal law, PTC is a comprehensive 
signaling and train control architecture that ensures safe train separation 
and operation with the use of vital wayside track circuits, signals, 
computer-based interlocking, wayside interrogator units (“WIU”), and 
automatic train protection (“ATP”) on board each locomotive. 


Within the GLX Project area along the NHML corridor, the MBTA is 
currently installing a fiber optic line from Winchester Signal Instrument 
House (“SIH”) to the Commuter Rail Operating Control Center 
(““CROCC”) in Somerville, south of the East Somerville GLX Station. The 
fiber optic network provides for PTC messaging between the CROCC, 
interlocking, and the intermediate signal locations. The physical network 
will consist of 48-strand, single-mode fiber optic cables installed either 
on poles or in duct banks and conduit, depending site conditions. 


REQUIREMENTS FOR MAINTAINING THE PTC FIBER OPTIC NETWORK 
It is incumbent upon GLP to ensure that the PTC fiber optic network 
remains at a high level of integrity and reliability during construction 
activities on the GLX Project, specifically on or near the NHML. The PTC 
fiber optic network will still undergo the testing phase starting January 
2018, and the entire PTC system will go into revenue service in January 
2019. To prevent damage to the fiber optic network, GLP will undertake 
these precautionary actions: 


> Locate and protect the PTC fiber optic network prior to the start 
of construction activities. The line will be along the east side of the 
NHML, adjacent to track NH-T1. 


Where overhead, the poles will be protected by barriers or fencing 


Where underground, the location will be staked out and mapped, to 
warn all crews performing excavation of the location of the duct bank. 


Evaluate and identify any construction activity on this side of the ROW 
that is close to the fiber optics line. This could include: 


© Reconstruction of track NH-1T1 

° Storm drainage trunklines and underdrains 

© Retaining wall and noise wall construction 

° Access points to the ROW (e.g., by Roger’s Foam, Tufts Street) 
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If the line can remain in place during the construction activity, a 
protective action will be identified to prevent damage to the line. 
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o Wherever practicable, construction near the line will be scheduled 
during shutdown periods to eliminate the risk to commuter rail 
operations if damage were to occur during operating hours. 


> If the line would require a temporary or permanent relocation 
to accommodate construction, the procedures outlined in the 
MBTA document “PTC Fiber Optic Protection and Performance 
Specification for GLX Project” (issued in Addendum 8) will be strictly 
followed. This includes a proposed relocation of a portion of the PTC 
pole line to accommodate this Project. 


° To the maximum extent practical, work associated with a 
temporary or permanent relocation will be scheduled during 
shutdown periods to minimize impacts to the PTC system during 
operating hours. 


° GLP will maximize the use of the available slack provided in the 
existing PTC fiber optic line to minimize the requirements for 
splicing during the permanent relocation. 


A5.2.9.B 
BENEFITS OF THE GLP APPROACH 


In addition to our locally experienced staff, our design includes aspects 
that benefit the utilities work. Specifically, we will minimize utility 
relocations at Medford Street and Broadway by retaining and making 
permanent the previously constructed utility bridges. This benefits the 
Utility Owners and their customers by reducing any service interruptions 
related to the relocations. It will also benefit the GLX Project by saving 
construction time and reducing overall project costs. 


At Walnut Street, our change to the vertical alignment of the Community 
Path will take it over Medford Street and the existing MWRA 48-inch 
water main, reducing the risk of possible damage to the line from 
tunneling under it. This benefits the MWRA with less risk of possible 
damage to its line, and no need for a possible preemptive shutdown of 
the line during tunneling. It also will benefit the Project by reducing the 
risk to GLP, which in turn reduces the overall project cost. 


A5.2.9.C 
PERMANENT AND TEMPORARY RELOCATION / 
PROTECTION PLANS 


The utility information can be found on the following drawings: 


> Medford Street Bridge MEB-S-2000 
> School Street Bridge SCB-S-2000 
> Walnut Street Bridge WSB-S-2000 
> Lowell Street Bridge LSB-S-2000 
> Broadway Street Bridge BRB-S-2000 


QO00-C-0001 to 000-C-0022 
QO00-C-0023 to 000-C-C-0028 
VMF C-1000 to VMF-C-1003 
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Mainline Corridor Composite plans 
Union Square Corridor Composite Plans 
Vehicle Maintenance Facility 
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DRAWING COMPLIANCE MATRIX 


| SECTION # | PROPOSAL COMPONENT COMPONENT SUBMISSION SECTION DETAIL SHEET # 


1) THE OVERALL SYSTEMS TOPOLOGY/SYSTEMS CONNECTION DIAGRAM 
WILL BE AS INDICATED IN THE CONTRACT DOCUMENTS, SHEETS 
SC-SYS-7001 AND 7002, VOLUME 2, EXHIBIT 2B, PROJECT DEFINITION 
PLANS, WITH FURTHER DETAILING TO OCCUR IN FINAL DESIGN." 





D. CLOSED CIRCUIT TELEVISION (“CCTV”); 

E. SUPERVISORY CONTROL AND DATA ACQUISITION SYSTEM (“SCADA”) WITH HUB MONITORING AND CONTROL SYSTEMS (“HMCS”); 
F. ACCESS CONTROL SYSTEM; 

G. FARE SYSTEM INTERFACE; AND 

H. UNINTERRUPTIBLE POWER SUPPLY (“UPS”); 


A5.2.1 SYSTEMS AND SYSTEM D) TRACK WORK SYSTEM DESIGN 
INTEGRATION 2) PROVIDE A DESCRIPTION AND DRAWING OF THE PROPOSED END OF TRACK DEVICE AND AN EXPLANATION DEMONSTRATING THAT IT IS IN ACCORDANCE WITH THE VOLUME 2 TECHNICAL PROVISIONS; 


C3 ZA Lecmtnal AND SYSTEM C) COMMUNICATION SYSTEM DESIGN 
INTEGRATION 1) AN OVERALL SYSTEMS TOPOLOGY/SYSTEMS CONNECTION DIAGRAM HIGHLIGHTING THE INTERFACES OF THE KEY SUBSYSTEMS WITHIN THE PROJECT, INCLUDING THE FOLLOWING: 
A. FIBER OPTIC NETWORK; 
B. VOICE OVER INTERNET PROTOCOL (“VOIP”) TELEPHONE SYSTEM; 
C. PUBLIC ADDRESS (“PA”) AND TRANSIT PASSENGER INFORMATION SYSTEM (“TPIS”); 


D2) SHEET 000-K-3201 

D4A) SHEET 000-K-3000 

D4B) SHEETS 000-K-3200 AND 000-K-3101 

D4C) THIS ITEM IS ADDRESSED IN THE TECHNICAL PROPOSAL 


4) PROVIDE SPECIAL TRACK WORK DRAWINGS (SCALE 1:100), INCLUDING THE FOLLOWING: 

A. SPECIAL TRACK WORK GEOMETRY, GUARDRAILS, AND RESTRAINING RAILS; 

B. ALL PROPOSED TRACK STRUCTURE/RAIL FASTENING SYSTEMS AND THEIR ASSOCIATED ASSEMBLIES; AND 
C. THE SIGNALS AND COMMUNICATIONS INFRASTRUCTURE. 


A5.2.1 SYSTEMS AND SYSTEM E) TRACTION POWER SYSTEM DESIGN E3) SHEETS SYS-TP-0033, GTP-TP-8000, GTP-TP-8001, BTP-TP-8001, 
INTEGRATION 3) ACONCEPTUAL TRACTION POWER SYSTEM SINGLE LINE DIAGRAM, INCLUDING, MAIN LINE, YARD LEADS, AND ALL YARD TRACKS. RTP-TP-8001 





A5.2.1 SYSTEMS AND SYSTEM F) OVERHEAD CONTACT SYSTEM (“OCS”) DESIGN F3) SHEETS 000-C-0001 TO 000-C-0028 
INTEGRATION 3) TYPICAL OCS POLE ARRANGEMENTS WITHIN AT-GRADE SECTIONS AND IN AREAS WITH CENTERLINE SPACE CONSTRAINTS. 
A5.2.2 ELEVATED GUIDEWAY AND |2) PROVIDE AT A SCALE OF 1:200 STRUCTURAL DRAWINGS OF A REPRESENTATIVE EXAMPLE OF THE RETAINING WALLS, NOISE BARRIERS, AND STOPS, INCLUDING, ELEVATIONS, SECTIONS, AND DETAILS TO ‘| C1) SHEETS 000-C-0001 TO 000-C-0028 
STRUCTURES ALONG THE =| DESCRIBE THE INTENDED SYSTEMS AND INTEGRATION WITH THE ARCHITECTURAL, DRAINAGE, AND OTHER SYSTEMS, AT AN APPROPRIATE SCALE TO COMMUNICATE THE DESIGN INTENT. SHEETS RWS-S-5001 TO RWS-S-5003 
GUIDEWAY SHEETS VDT-S-0001, LEV-S-2001, LEV-S-3000, LEV-S-3001 
(STOPS ARE INCLUDED IN THE STATION SHEETS; XXX-A-2000 SERIES, 
XXX-A-2010 SERIES AND STA-A-8000) 
A5.2.2 ELEVATED GUIDEWAY AND |B) BRIDGE AND UNDERPASS STRUCTURES B3) SHEETS WAS-S-2000, WSB-S-2000, MEB-S-2000, MEB-S-2001, 
STRUCTURES ALONG THE —_/3) PROVIDE DRAWINGS WITH PLAN, CROSS SECTION, AND ELEVATIONS SHOWING THE STRUCTURAL FORM AND DESIGN INTERPRETATION OF THE PROJECT REQUIREMENTS FOR ALL BRIDGES. SCB-S-2000, SCB-S-2001, LSB-S-2000, CED-S-2000, BRB-S-2000, 
GUIDEWAY BRB-S-2001, COB-S-2000 
A5.2.3 STATIONS B) THE PROPOSER SHALL PROVIDE ARCHITECTURAL DRAWINGS OF EACH STATION, INCLUDING THE FOLLOWING: B1) XXX-A-2000 SERIES 
1) A CONTEXT PLAN AT A MINIMUM OF 1:500 SCALE; B2) XXX-A-2010 SERIES AND SHEET STA-A-8000 
2) SITE PLANS AND SECTIONS AND ELEVATIONS AT 1:200 SCALE OR AS APPROPRIATE WITH ENLARGED VIEWS TO CLEARLY ILLUSTRATE THE DESIGN OF ALL STATION ELEMENTS, INCLUDING THE FOLLOWING: |B3) XXX-A-2010 SERIES AND SHEET STA-A-8000 
A. SHELTERS, FURNISHINGS, FINISHES, FIXTURES, AND EQUIPMENT; AND 
B. SIGNAGE, LIGHTING, CATENARY, AND FARE COLLECTION EQUIPMENT; AND 
3) ANY ADDITIONAL DETAILS AND/OR KEY DIMENSIONS AS REQUIRED DEMONSTRATING THAT VOLUME 2 TECHNICAL PROVISIONS, SECTION 12.1, CAN BE MET OR EXCEEDED. 
A5.2.4 LANDSCAPING AND A) LANDSCAPE ARCHITECTURE B2) XXX-A-2010 SERIES 
STATION SIGNAGE DESIGN =| 2) PROVIDE LANDSCAPE DRAWINGS (REPRESENTATIVE PLANS AND SECTIONS) FOR STATIONS AT A SCALE 1:200, OR AS APPROPRIATE, DEMONSTRATING THE FOLLOWING: B3) RENDERINGS ARE INCLUDED IN THE TECHNICAL PROPOSAL 
A) INTEGRATION OF THE SYSTEM INTO THE SURROUNDING URBAN CONTEXT; 
B) IDENTIFICATION OF PEDESTRIAN AND CYCLING CONNECTIONS; 
C) CONSISTENCY OF A SYSTEM-WIDE STREETSCAPE; AND 
D) ACCESSIBILITY; AND 
3) PROVIDE RENDERINGS AT AN APPROPRIATE SCALE TO ILLUSTRATE TYPICAL GRADING, MATERIALS, SITE AMENITIES AND FURNISHINGS, INCLUDING LIGHTING, BICYCLE RACKS, SIGNAGE, PLANT MATERIAL, 
AND OTHER ELEMENTS TO DEMONSTRATE COMPLIANCE WITH TECHNICAL PROVISIONS. 


B) SIGNAGE PLANS SHOWING STATIC AND VARIABLE MESSAGING SIGNS, INCLUDING, STATION IDENTIFICATION SIGNS AND MARKER, REGULATORY SIGNS, CODE-REQUIRED SIGNS, INFORMATIONAL SIGNS, 
SYSTEM-WIDE SIGNS, AND SIGNS RELATED TO THE ART PROGRAM, SUCH AS PLAQUES; AND 

3) PROVIDE A MINIMUM OF FOUR RENDERINGS TAKEN FROM EYE-LEVEL, AT MAJOR DECISIONMAKING POINTS FOR ACCESSIBLE CUSTOMERS AND ABLE-BODIED PATRONS THROUGH-OUT THE STATIONS, 
INCLUDING THE FOLLOWING: 

E) PASSIVE AND ACTIVE WAYFINDING; 

F) ANY OTHER VISUAL DISPLAY PROVISIONS RECOMMENDED BY THE PROPOSER; AND 

G) PLACEMENT OF OTHER VISUAL ELEMENTS, INCLUDING FARE COLLECTION SIGNAGE AND EQUIPMENT AND PROPOSED ARCHITECTURAL ELEMENTS. 





A5.2.4 LANDSCAPING AND B) WAYFINDING, SIGNAGE, AND VISUAL DISPLAY B2) XXX-A-2010 SERIES 
STATION SIGNAGE DESIGN = | 2) PROVIDE DRAWINGS (REPRESENTATIVE PLANS) AT A SCALE 1:200, OR AS APPROPRIATE, DEMONSTRATING THE FOLLOWING: B3) RENDERINGS ARE INCLUDED IN THE TECHNICAL PROPOSAL 
A) STATION SITE PLANS SHOWING TYPICAL WAYFINDING ROUTING WITH SIGN PLACEMENT AND WAYFINDING ROUTES, INCLUDING ACCESSIBLE AND NON-ACCESSIBLE ROUTES; AND 
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SECTION # | PROPOSAL COMPONENT SUBMISSION SECTION DETAIL 


2) PROVIDE ARCHITECTURAL DRAWINGS AT AN APPROPRIATE SCALE TO CLEARLY SHOW THE DESIGN, INCLUDING THE FOLLOWING: 


A5.2.5 VEHICLE MAINTENANCE 
FACILITY 


A5.2.5 VEHICLE MAINTENANCE 
FACILITY 

A5.2.5 VEHICLE MAINTENANCE 
FACILITY 

A5.2.5 VEHICLE MAINTENANCE 
FACILITY 

A5.2.6 CIVIL AND GUIDEWAY 


A5.2.6 CIVIL AND GUIDEWAY 

A5.2.7 DRAINAGE AND 
STORMWATER 
MANAGEMENT 


A5.2.9 UTILITIES 


A) A CONTEXT PLAN (SCALE 1:1000); 
B) A SITE PLAN (SCALE 1:500) SHOWING THE FOLLOWING: 


|) AT-GRADE AND BELOW-GRADE FOOTPRINTS OF ALL STRUCTURES, TOGETHER WITH ATGRADE BUILDING INGRESS AND EGRESS LOCATIONS; 
Il) BUILDING SETBACKS TO THE CLOSEST POINT TO THE FUTURE PROPERTY LINES POSTLAND DEDICATIONS (I.E., FRONT, REAR, AND INTERIOR/EXTERIOR YARD SETBACKS); AND 
III) ANY DIMENSIONS OR SETBACKS REQUIRED TO DEMONSTRATE COMPLIANCE WITH VOLUME 2 TECHNICAL PROVISIONS, SECTION 7.0 AND EXHIBIT 2C; 


C) FLOOR PLANS; 

D) INTERIOR AND EXTERIOR BUILDING ELEVATIONS; 

E) COLOR RENDERINGS OF THREE-DIMENSIONAL EXTERIOR VIEWS; 

F) KEY BUILDING SECTIONS (SCALE 1:200 THROUGH THE ENTIRE VMF); 


G) ADDITIONAL DETAILS AND SECTIONS AT AN APPROPRIATE SCALE TO SHOW THE GENERAL ARRANGEMENT OF THE FACILITY, INCLUDING, SECTIONS AND DETAILS THROUGH THE MAIN SHOP SPACE, PIT 
AREAS WITH UNDER-VEHICLE ACCESS, LIMITS OF OVERHEAD CRANE TRAVEL, AND ANY OTHER SPECIAL CONDITIONS; AND 


B) MECHANICAL, ELECTRICAL, AND PLANT 
2) PROVIDE ELECTRICAL DRAWINGS, INCLUDING THE FOLLOWING: 


A) ELECTRICAL SITE LAYOUT SHOWING LOCATION OF INCOMING ELECTRICAL SERVICES, SWITCHGEAR, AND DUCT BANKS TO EACH BUILDING, SUBSTATION, AND TRACTION POWER SUBSTATION; 
B) SINGLE LINE DIAGRAM, PRELIMINARY SIZING OF EQUIPMENT AND FEEDERS TO PROVIDE A CLEAR UNDERSTANDING OF THE ELECTRICAL DISTRIBUTION, AND EMERGENCY AND CRITICAL POWER SYSTEMS 


C) LOCATION POINTS FOR TIE-IN TO LOCAL ELECTRICAL UTILITY; AND 
D) RISER DIAGRAMS FOR FIRE ALARM AND MISCELLANEOUS SYSTEMS; AND 


3) PROVIDE MECHANICAL DRAWINGS TO INDICATE THE DESIGN INTENT OF ALL BUILDING SERVICES MECHANICAL SYSTEMS (HVAC, FIRE PROTECTION, PLUMBING, AND DRAINAGE). 


C) INDUSTRIAL PROCESS AT VEHICLE MAINTENANCE FACILITY 


2) PROVIDE DRAWINGS SHOWING THE PROPOSER’S APPROACH DEMONSTRATING HOW THE DESIGN FOR THE VMF WILL CONFORM TO THE REQUIREMENTS OF VOLUME 2 TECHNICAL PROVISIONS, SECTION 


10.0, INCLUDING THE FOLLOWING: 


A) SITE PLANS AT A SCALE OF 1:500 SHOWING THE PROPOSED PERIMETER SECURITY SYSTEM, PROPOSED ACCESS POINTS, AND ANY OTHER SECURITY SYSTEMS PLANNED FOR THE FACILITY SECURITY; AND 
B) THE PROPOSED TRACK THROUGHOUT THE VMF, INCLUDING, SPECIAL TRACK WORK, THE YARD AREAS AND WITHIN MAINTENANCE BUILDINGS, AND THE CONNECTIONS TO THE MAIN LINE TRACK; 


INCLUDING THE FOLLOWING: 
|) TRACK CONSTRUCTION DETAILS FOR EACH TRACK TYPE PROPOSED; 


Il) DIAGRAMMATIC REPRESENTATION DEMONSTRATING THE AVOIDANCE OF A SINGLE POINT OF FAILURE; AND 


III) THE PROPOSED LIMITS FOR EACH TRACK TYPE. 
D) BUILDING STRUCTURES AT THE VEHICLE MAINTENANCE FACILITY 


2) PROVIDE AT A SCALE OF 1:200 REPRESENTATIVE STRUCTURAL DRAWINGS, INCLUDING STRUCTURAL FRAMING AND FOUNDATION DRAWINGS AND DETAILS TO DESCRIBE THE INTENDED SYSTEMS AND 
INTEGRATION WITH THE ARCHITECTURAL AND OTHER SYSTEMS, AT AN APPROPRIATE SCALE TO COMMUNICATE THE DESIGN INTENT, INCLUDING THE FOLLOWING: 


A) SUPPORT OF EXCAVATION SYSTEMS; 


B) FOUNDATIONS, FLOOR, ROOF, AND STRUCTURAL FRAMING SYSTEMS, INCLUDING MATERIALS AND SPANS; 


C) COLUMN SPACING AND LAYOUT; 
D) THE DRAINAGE AND WATERPROOFING SYSTEM; 


E) ADEMONSTRATION THAT ALL STRUCTURES CAN BE CONSTRUCTED WITHIN THE LANDS, INCLUDING CONSIDERATION FOR ANY TEMPORARY STRUCTURES AND SHORING THAT MAY BE REQUIRED; AND 
F) DESIGN TO MITIGATE FROST HEAVE FOR TEMPORARY AND PERMANENT STRUCTURES. 


B) THE PROPOSER SHALL PROVIDE CONTINUOUS PLAN AND PROFILE ALIGNMENT DRAWINGS ALONG THE PROJECT CORRIDOR, INCLUDING THE FOLLOWING: 

1) PLANS AT NO LESS THAN 1:1000 SCALE, SHOWING THE ALIGNMENTS WITH HORIZONTAL AND VERTICAL CURVE DATA AND LOCATIONS OF KEY FEATURES, SUCH AS, SPECIAL TRACK WORK, TURNOUTS, 
CROSSOVERS, STORAGE TRACKS, EMBANKMENT GRADING, AND OTHER KEY FEATURES; 

2) PROFILES SHOWING GRADIENT AND CURVE DATA WITH THE FOLLOWING SCALES: 


A) SCALE RATIO OF NO LESS THAN 5H:1V; AND 
B) THE VERTICAL SCALE BEING NO LESS THAN 1:500; 


3) TTYPICAL GUIDEWAY SECTIONS SHOWING ALL TRACK, SYSTEM, AND CIVIL ELEMENTS FOR EACH GUIDEWAY TYPE, INCLUDING, DRAINAGE PROVISIONS, CATENARY ELEMENTS, WALKWAYS AND CLEARANCE 
ENVELOPES, CONDUIT PROVISIONS, INTEGRATION WITH THE VEHICLE ENVELOPE, AND ANY ADDITIONAL INFORMATION TO DEMONSTRATE THAT THE GUIDEWAY DESIGN IS AN INTEGRATED DESIGN; AND 
4) TYPICAL GUIDEWAY SECTIONS AT EACH INTERSECTION CONFIGURATION TYPE; AND 


C) THE PROPOSER SHALL PROVIDE CONTINUOUS PLAN AND PROFILE DRAWINGS ALONG THE PROJECT CORRIDOR CLEARLY DEFINING THE COMMUNITY PATH, INCLUDING THE FOLLOWING: 


1) PLANS AT NO LESS THAN 1:1000 SCALE; AND 


2) PROFILES SHOWING GRADIENT AND CURVE DATA WITH SCALE RATIO OF NO LESS THAN 5H:1V. 


B) THE PROPOSER SHALL PROVIDE STORMWATER MANAGEMENT DRAWINGS AT A SCALE OF 1:500, INCLUDING THE FOLLOWING: 


1) MINOR AND MAJOR (OVERLAND) FLOWS FOR THE ENTIRE SITE; AND 


2) STORMWATER MANAGEMENT FACILITIES FOR BOTH QUANTITY AND QUALITY. 


C) THE PROPOSER SHALL PROVIDE PERMANENT AND TEMPORARY RELOCATION/PROTECTION PLANS FOR ALL UTILITY WORK TO DEMONSTRATE VERTICAL AND HORIZONTAL CLEARANCES, POTENTIAL ISSUES 
AND PROPOSED SOLUTIONS, SITE CONDITIONS, AND PROPOSED WORKS. COMPOSITE UTILITIES DRAWINGS FOR EXISTING AND PROPOSED UTILITIES SHALL INCLUDE THE FOLLOWING: 


1) PLAN DRAWINGS (SCALE NO LESS THAN 1:500); 
2) PROFILE DRAWINGS (SCALE HORIZONTAL 1:200, VERTICAL 1:100); AND 
3) KEY SECTIONS AT A SUITABLE SCALE TO CONVEY PROPOSER’S INTENT. 
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2C) SHEET MAF-A-2020 
2D) SHEET MAF-A-3000 
2E) SHEET MAF-A-0000 
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B2B) SHEET VMF-E-2001 

B2C) SHEET VMF-E-2001 , MAF-A-2010 

B2D) SHEET VMF-E-2002 

B3) SHEET VMF-M-2003 


C2A) SHEET MAF-A-2010 

C2B) SHEETS VMF-C-0001 TO VMF-C-0003 

C2Bl) THIS ITEM IS DISCUSSED IN THE TECHNICAL PROPOSAL 

C2BIl) SHEET VMF-E-2002 TRACK ALIGNMENT PROVIDES FOR DUPLICATIVE 
ROUTES TO YARD, THEREFORE PRECLUDES A SINGLE POINT OF FAILURE 
C2BIll) THIS ITEM IS DISCUSSED IN THE TECHNICAL PROPOSAL 
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B3) SHEET LEV-S-3000 
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Notes: 


All special trackwork units shall be designed and manufactured in accordance with the most current MBTA MOW standards. 
All special trackwork units shall be comprised of wood tie and ballasted track construction. 

All headblock ties shall be made from Azobe grade tropical hardwood, conforming to MBTA Specification No. 9260. 

Rail size shall be 115RE. 

All switches shall be fully guarded and include a manganese switch point housing (cover guard). 

All special trackwork components and materials must be fully compliant with Buy America requirements. 
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REFER TO RAIL CRITERIA AS GIVEN IN THE MASSACHUSETTS BAY TRANSPORTATION 
AUTHORITY TRACK MAINTENANCE STANDARDS. 


RUNNING RAIL AND VERTICAL RESTRAINING RAIL TO BE FULLY HEAT TREATED RAILS. 


LIMITS OF VERTICAL RESTRAINING RAIL AND LOCATION OF SPACER BLOCKS ARE TYPICAL 
AND MAY BE CHANGED ONLY WITH THE APPROVAL OF THE ENGINEER. 





VERTICAL RESTRAINING RAILS SHALL HAVE FLARED ENDS BENT TOWARDS THE CENTERLINE 
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ADJUST HOLES FOR SPACER BLOCK ASSEMBLIES IN THE FIELD SO THAT NO HOLES ARE 
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ENDS OF RESTRAINING RAIL IN BALLASTED TRACK MAY BE BEVELED IN ACCORDANCE WITH 
AREMA PLAN NO. 505-59 IN LIEU OF BENDING THE RAIL ENDS. RESTRAINING RAIL IN "DF” 
TRACK SHALL HAVE BEVELED ENDS. 





CONTRACTOR SHALL FURNISH AND INSTALL FOUR (4) RAIL LUBRICATORS AS DIRECTED BY 
THE AUTHORITY. LUBRICATORS SHALL BE M & S 761 HYDROTUBE OR APPROVED EQUAL. 
POWER BLOCK PLUNGER TO BE MODIFIED FOR GAGE SIDE USE. LUBRICATOR SHALL BE 
CAPABLE OF SUPPLYING LUBRICANT TO BACK OF WHEEL FLANGES AND/OR GAGE FACE 
OF RAIL. 
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ROLL-UP SECURITY CUSTOMER ASSISTANCE AREA WALKWAY LOBBY aon -_ aD. SE RAMES ae ‘ie i 
| STATIONNAME 
GRILLE SGeeuAe 3. COMMUNICATION ROOM AND ELECTRONIC FARE GREEN LINE -TRAIN DESTINATION [Sé]  TRACKSIGN cio. °C 
STEEL AND GLASS MANAGEMENT ROOM TO BE LOCATED ADJACENT TO EACH 
ASSEMBLY 
aaron Orne wees STATION NAME 
<0 PRECAST CONCRETE GREEN LINE - TRAIN DESTINATION 
> STEEL STAIR PLATFORM W/ TACTILE EDGE BIKE PARKING = GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
S7 VARIABLE MESSAGING MBTA CONTRACT NO. E22CN07 
BICYCLE STORAGE ENCLOSURE 86 SPACES ELEVATOR SIGN SIGN; SOMERVILLE/MEDFORD, MASSACHUSETTS 
FARE VENDING BIKE RACK OPEN 34 SPACES a 
MACHINES <i> &| iy | ELEVATOR 
> AREA OF RESCUE ASSISTANCE ACCESSIBLE PATH 
<> TRASH RECEPTACLE 


DUAL ARM LIGHT 





UNION SQUARE STATION 
EMERGENCY EXIT SIGN SITE PLAN 
DO NOT ENTER 
SAND STORAGE BINS 

POLE 

STEEL AND GLASS CHAIN LINK FENCE GLP@ Green tine part 

SHELTER WITH BENCH MISSILE BARRIER LANDSCAPING LEGEND: abandon lela 

O Lane «SI + Judiau » LMH-CMC Jv 

SHRUB AND PERENNIAL PLANTING BED, 18" 
DEPTH OF TOPSOIL PLANTING MEDIUM, 2" 
DEPTH OF FINE-SHREDDED PINE BARK MULCH 








ISSUE 
ee ee 


G L P Green Line Partners 


Lane «SI + Judilau « LMH-CMC JV 


DATE DESCRIPTION 
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TACTILE BRAILLE 










































































































































ENTRANCE PLATFORM AT CAAs ELEVATOR OUT OF SERVICE ; P ; 
4 
7) ELEVATOR 804 MM ELEVATOR 804 Pa oa 
STATION NAME CUSTOMER Se —— ee 
ee STATION NAME ASSISTANCE AREA ELEVATOR SERVICE ELEVATOR SERVICE a 
Roe cores Coes «CSRS Pct : Pa 
ALL TRAINS a eel a RORG ae oe 617-222-2828 617-222-2828 oe 
Salta stlieeny DESTINATION “QUESTIONS wee ; yy 4 
- EMERGENCIES a iy 
Closed Position 
OUT OF SERVICE wae 
; ae 
PLACED ON 4'X4' WHITE 
PORCELAIN PANELS 
NOTE: 2 
ALL PERMANENT ROOMS, EXITS, STAIRS TO a 
INCLUDE TACTILE BRAILLE AS PER jie 
RELEVANT LIFE SAFETY, BUILDING AND ADA FLIP SIGN PLACED ONE 
CODES/GUIDELINES; SEE SHEET STA-A-8000 PER ELEVATOR DOOR 
Wi 
_ Ler 
_ ee aa 
ae na al 
7 — ——— TRACK — ——— 
wee COMMUTES = 
- — _—. 
YARD LEAD eee ae ue 
ee mare 
ee eee 
es ee 
eS ee 
—— — 
COMMUTER TRACK See a ee 
ee. 
2 2 MASONRY BEARING WALL 
ee as BUILDING W/BUILTUPROOF = ~\__|_ TEL ELEC, 
eee COMM 
COMMUTER TRACK SS Cc 2 
6'-0" WIDE CONCRETE 
PAVED COVERED 
SECOND EGRESS PATH = = = = ——_ = a _ <a 
75'-0" 225'-0" 
MB-EB 
a 6'-0" CONCRETE PAVED 
ACCESSIBLE PATH 
TACTILE PANELS 
TRACK CROSSING TRACK CROSSING 
MB-WB es ees 


“Tir 


————— 
C—O SEE, SS o_O, OO, OC. 























a 


















































LLLLELLTLILT TILL IIIA UPPER COMMUNITY PATH ——— 
LLL LLL 77 = ON = 
LEED pp == LLLET 7 a Zz Xo LL IPITP SLOPE DOWN To w 
SSS LLLLLT LID IPFA ASHINGTON ST 
“Ress | COLLTTL LDL TILIA IAP ———— ; 
LLLL0LL LTT DP AA 
tLILS ETF ITO 
LOWER COMMUNITY \eetcan EGRESS COLLTTL LTE LLLIPPTPFTIFFSS TT PIF FAA 
PATH BELOW GATE CONNECTED TO LELLLLLL TLL LETITIA ISP 
STATION SECURITY AND COLTLLTTTTTILIIIPPTIFF 
POINT OF SAFETY COMM NETWORK CCLLTLTL TTDI PL IFIPFATP 


AND PUBLIC WAY 









SITE PLAN 
SCALE: 1” = 20’ — 0” ~S 
KEYNOTES SHEET NOTES SIGN TYPES 
ROLL-UP SECURITY SIGNAGE MAP 4. PLATFORM LENGTH TO BE 225' WITH A POTENTIAL ENTRANCE SIGN = A- FRONT (ENTRY) B - BACK (EXIT) PLATFORM SIGN; SEE SHEET STA-A-8000 
GRILLE ASSEMBLY , ; $1-A, S1-B SHA, -FRAME 1 QO 5' 10 20 40 80 
EXTENSION TO 300’. EXITING INFORMATION SSB -FRAME 2 SCALE: 1" = 20! - 0" 
Syren aie <i> PRECAST CONCRETE 2. COMMUNICATION ROOM AND ELECTRONIC FARE =) peaeesicn so FRAME 9 
PLATFORM W/ TACTILE EDGE MANAGEMENT ROOM TO BE LOCATED ADJACENT TO EACH S2 mene 7 MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
| STATIONNAME 
> STEEL STAIR <i» BICYCLE STORAGE OTHER. GREEN UNE TRAIN DESTINATION TRACK SIGN GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
STATION NAME MBTA CONTRACT NO. E22CNO7 
RAPID TRANSIT GREEN LINE NEIGHBORHOOD SOMERVILLE/MEDFORD, MASSACHUSETTS 
Seed rail <i> BSE ae ee Ne ee on cs GREEN LINE - TRAIN DESTINATION 
eiceais 50 SPACE EAST SOMERVILLE STATION 
OPEN 20 SPACES VARIABLE MESSAGING 
> AREA OF RESCUE ASSISTANCE <> TRASH RECEPTACLE ELEVATOR SIGN SIGN; SITE PLAN 
ay 
ACCESSIBLE PATH ELEVATOR 
atresia SAND STORAGE BINS Ga 
LANDSCAPING LEGEND EMERGENCY EXIT SIGN 
STEEL AND GLASS GLP@ creen tine part 
SHELTER WITH BENCH CHAIN LINK FENCE DO NOT ENTER pan Line Farinas 
MISSILE BARRIER Yj EROSION CONTROL/ RESTORATION SEED SE ena 
CUSTOMER ASSISTANCE AREA Uy eeu ee et 





ISSUE 
a As indicated a PLAN NO. (0) 
cee La [oare ror a sHEET: ESS-A-2010 


GLP Green Line Partners | 1 58| 
Lane «SI + Judlau « LMH-CMC JV 








OOO 


























\ 
| 6'-0" WIDE COVERED AND EMERGENCY EGRESS GATE x 
|S1B | B CONC. PAVED WALKWAY CONNECTED TO STATION Plu 

] FROM PLATFORM TO RAMP SECURITY AND COMM NETWORK J 
| 751.9" sae COMMUTER RAIL TRACKS 2\4 
! FUTURE PLATFORM EXTENSION 

| <)> 

I ee 































































































































































































































| a a " 
ee —_——— : AA 
cress ti 
/S1B | | 
VALU AAEEEEEE a a a a ane an nE NED NI I UTI SINE INE INI cei ae eee ce eae as eae 
WMLILIILLILLI LLL LLL LEE CLLLLILIL ILL LLL. 
MLL LLL LLL LLL LLL ae 
ENCLOSED RAMP. LLL ELLY 
STRUCTURE 
EMERGENCY EGRESS GATE 
CONNECTED TO STATION 
SECURITY AND COMM NETWORK 
SITE PLAN — EAST 
SCALE: 1” = 20’ — 0” 
5 = = = = 
iz 
=>_1 
STEEL STRUCTURE WITH EDGE OF OVERPASS ROOF - 
CHAIN LINK FENCE INFILL ABOVE 
ee oO a ee ee eee eee ————— <> Se 
> COMM AND ELEC = 
ee ROOMS BELOW z 
SAE Pa oT EFT : — 
ccc TS fC MB-WBR iF SSS SSS SSS 
OS ILL ff pO -. 
VSLLLLLI IE V, {——— MAGE “T" 
MMMM PEDESTRIAN OVERPASS WITH Ci» Y aemachat 
EMERGENCY EGRESS GATE COMPOSITE CONCRETE FLOOR SLAB, salsa lalate 
CONNECTED TO STATION AND METAL STANDING SEAM ROOF 
SECURITY AND COMM NETWORK 
SITE PLAN -— WEST 
SCALE: 1” = 20’ — 0” 
GALVANIZED STEEL GUARDRAIL 
1" SQ. CHAIN LINK STEEL WITH STAINLESS STEEL HANDRAIL TACTILE BRAILLE 
FENCE MISSILE BARRIER | | 
ENTRANCE PLATFORM AT CAAs ELEVATOR OUT OF SERVICE T LOLLIPOP SIGN 
| @) ; ELEVATOR 804 [M ELEVATOR 804 
(____. STATION NAME CUSTOMER re 
ae STATION NAME ASSISTANCE AREA jeer SERVICE ELEVATOR SERVICE 
GREEN LINE - GREEN LINE - CALL FOR HELP WITH: MBTA.CO COM MBTA.COM 
ALL TRAINS TRAIN BOARDING 617-222-2828 617-222-2828 
amends é DESTINATION PRHEETIne Ee : 
CEMERGERGIES Closed Position mm ——— , 
OUT OF SERVICE .\\ 
PLACED ON 4'X4' WHITE ay 
TO STATION sere. PORCELAIN PANELS im 
ALL PERMANENT ROOMS, EXITS, STAIRS TO oe 
INCLUDE TACTILE BRAILLE AS PER atic 
RAMP ELEVATION RELEVANT LIFE SAFETY, BUILDING AND ADA FLIP SIGN PLACED ONE 
SCALE: 1716" =. 1 = 0° CODES/GUIDELINES; SEE SHEET STA-A-8000 PER ELEVATOR DOOR 
KEYNOTES SHEET NOTES SIGNTYPES ae ie Be ies ei 
ROLL-UP SECURITY SIGNAGE MAP 1. PLATFORM LENGTH TO BE 225' WITH A POTENTIAL ENTRANCE SIGN A - FRONT (ENTRY) B - BACK (EXIT) PLATFORM SIGN; SEE SHEET STA-A-8000 SCALE: 1" = 20' - 0" 
: GREEN LINE - ALL TRAINS EXITING INFORMATION = MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
STEEL AND GLASS id) PRECAST CONCRETE 2. COMMUNICATION ROOM AND ELECTRONIC FARE ° ssc FRAME 3 
ELEVATOR PLATFORM W/ TACTILE EDGE MANAGEMENT ROOM TO BE LOCATED ADJACENT TO EACH LOBBY SIGN Se ehAMES GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
THER MBTA CONTRACT NO. E22CNO07 
<> STEEL STAIR <A» BICYCLE STORAGE 0 2 TRACK SIGN SOMERVILLE/MEDFORD, MASSACHUSETTS 
FARE VENDING K BIKE PARKING MONEMAP wap NEICHjgHooD STATION NAME GILMAN SQUARE STATION 
MACHINES <i> BIKE RAC ENCLOSURE 100 SPACES GREEN LINE - TRAIN DESTINATION 
OPEN 40 SPACES SITE PLAN 
VARIABLE MESSAGING 
<8> AREA OF RESCUE ASSISTANCE <> TRASH RECEPTACLE ELEVATOR SIGN ; 
ACCESSIBLE PATH zs 
DUAL ARM LIGHT SAND STORAGE BINS &| (i) | ELEVATOR 
POLE 
EMERGENCY EXIT SIGN 
STEEL AND GLASS CHAIN LINK FENCE HANDSCAPING EGE: Peony reoncnrorcen TT 
SHELTER WITH BENCH MISSILE BARRIER 77 EROSION CONTROL RESTORATION SEED ae Ee Lik 
Y MIX, 6" DEPTH OF TOPSOIL PLANTING 
CUSTOMER ASSISTANCE AREA Y), MEDIUM, STABILIZATION FABRIC 


ISSUE 
Se ee 
DESCRIPTION tmtefore > || SHEET: GSS-A-2010 


or Green Line Partners | 1 59| 
Lane «SI + Judlau « LMH-CMC JV 











MSA 






































































































































































































SIGN TYPES 
p m ENTRANCE SIGN A- FRONT (ENTRY) B - BACK (EXIT) 
=|5 li 
| 7510" 6 EXITING INFORMATION 
FUTURE PLATFORM EXPANSION LOBBY SIGN 
__ _ 
7 7 7 RAPID TRANSIT GREEN LINE NEIGHBORHOOD 
6-0" WIDE CONCRETE PAVED 
7 SECOND EGRESS PATH TO ELEVATOR SIGN 
STREET _ 
& | fa] | ELEVATOR 
EMERGENCY EXIT SIGN 
DO NOT ENTER T LOLLIPOP SIGN 
era eee 
ee! 
PLATFORM SIGN: SEE SHEET STA-A-8000 
S5A, -FRAME 1 
S58 -FRAME 2 
\ S5C -FRAME 3 
S5D -FRAME 4 
SITE PLAN ae ouh TRACK SIGN 
eae eae STATION NAME 
GREEN LINE - TRAIN DESTINATION 
VARIABLE MESSAGING SIGN 
COMMUTER TRACK 
SE. ——— 
Phu = a “12> 
= = 225'-0 15'-0" COMMUTER TRACK a Z e py . 2 8 8 & 8 8 s 2 
- . 
/ _ MB-EB = 
HMOQOVOOUUAEEN 000M Oo 
im 
WB | — S1A_ T" LOLLIPOP SIGN 
MB- << 
Ss" ELECTRICAL CONTROL, ELEC., eee ; 
— o e & COMM. ROOMS BELOW _____- Se : = 
| ————————— i ——————~—C—S — | 
| RETAINING WALLS / 
u 
Ss) E: ce LAN WEST > 
SCALE: 1’ = 20’ — 0” 
SHEET NOTES TACTILE BRAILLE 
1. PLATFORM LENGTH TO BE 225' WITH A POTENTIAL ENTRANCE PLATFORM AT CAAs ELEVATOR OUT OF SERVICE 
PAU one aoe ®) ELEVATOR 804 f ELEVATOR 804 
KEYNOTES 2: Henan COVERED EMERGENCY PEDESTRIAN STATION NAME ae CUSTOMER "ELEVATOR SERVICE "ELEVATOR SERVICE ee 90) a0 a0! 
. GREEN LINE - “GREEN LINE- [CALL FOR HELP WITH: MBTA.COM MBTA.COM SCALE: 1" = 20' - 0" 
<1 ROLL-UP SECURITY GRILLE <> SIGNAGE MAP ASSEMBLY » BeiaNIC IGE SO ANDEIE IRONIC RARE AE TRAINS nn Eon Ter [ipercerrn 
MANAGEMENT ROOM TO BE LOCATED ADJACENT TO : WPUaneeniee ee wee _B MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
STEEL AND GLASS PRECAST CONCRETE PLATFORM W/ Senos wore 
> <10> EACH OTHER OUT OF SERVICE GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
ELEVATOR TACTILE EDGE SLACERUN SONNE MBTA CONTRACT NO. E22CN07 
ence aai sercieeons BIKE PARKING PORCELAIN PANELS SOMERVILLE/MEDFORD, MASSACHUSETTS 
<> . <i> GE ENCLOSURE 35 SPACES NOTE: 
OPEN 15 SPACES ALL PERMANENT ROOMS, EXITS, STAIRS TO of MAGOUN SQUARE STATION 
oy FARE VENDING MACHINES <> BIKE RACK INCLUDE TACTILE BRAILLE AS PER RELEVANT LIFE Oper Pomnion 
SAFETY, BUILDING AND ADA CODES/GUIDELINES: FLIP SIGN PLACED ONE PER SITE PLAN 
SEE SHEET STA-A-8000 ELEVATOR DOOR 
<> AREA OF RESCUE ASSISTANCE <> TRASH RECEPTACLE ACCESSIBLE PATH 


<> DUAL ARM LIGHT POLE 


STEEL AND GLASS SHELTER 
WITH BENCH 


CUSTOMER ASSISTANCE AREA 


SAND STORAGE BINS 


CHAIN LINK FENCE 
MISSILE BARRIER 






G L P Green Line Partners 


O 
TECHNICAL PROPOSAL 





ea 

ee As indicated Pa ca a PpuNNO, = NO yest 
a ee ee 

rar jencopme|oare: ||| Steet: MSS-A-2010 


GLPf lente bor liabs S | 1 60| 
Lane «SI + Judlau « LMH-CMC JV 


Lane «Si + Judiau - LMH-CMC JV 











DESCRIPTION 


TACTILE BRAILLE 


ENTRANCE PLATFORM AT CAAs ELEVATOR OUT OF SERVICE 





) ELEVATOR 804 


STATION NAME CUSTOMER eo 
ie STATION NAME ASSISTANCE AREA ELEVATOR SERVICE 
PDAT 


GREEN LINE - rh ; MBTA. att 
GREEN LINE - 

ALL TRAINS a yaaa 617-222-2828 

rere erie DESTINATION “QUESTIONS : it 


“EMERGENCIES 
Closed Position 





PLACED ON 4'X4' WHITE ay 
PORCELAIN PANELS bral 
NOTE: 
ALL PERMANENT ROOMS, EXITS, STAIRS TO mc 
INCLUDE TACTILE BRAILLE AS PER Open Postion 
RELEVANT LIFE SAFETY, BUILDING AND ADA FLIP SIGN PLACED ONE 
CODES/GUIDELINES; SEE SHEET STA-A-8000 PER ELEVATOR DOOR 


ELEVATOR 804 


Tae, SERVICE 
UPDAT 

MBTA. CoM 
617-222-2828 


OUT OF SERVICE 





T LOLLIPOP SIGN 














COMMUTER RAIL TRACKS 








8'-0" WIDE CONCRETE 
PAVED SECOND EGRESS 


73'-0" 
FUTURE PLATFORM EXTENSION 


225'-0" 24'-0" 10'-0" 









































TACTILE EDGE AT CROSSING 
TRACK CROSSING 







POINT OF SAFETY 





LLLLLLLLLLL LLL LLL 


’\— EMERGENCY 
EGRESS RAMP 


EMERGENCY EGRESS GATE 
CONNECTED TO STATION 
SECURITY AND COMM NETWORK 


\ 
\— PUBLIC WAY 


SITE PLAN — PLATFORM LEVEL 


SCALE: 1” = 20’ — 0” 
KEYNOTES 
ROLL-UP SECURITY 
SIGNAGE MAP 
GRILLE ASSEMBLY 
PRECAST CONCRETE 
STEEL AND GLASS 
<> lee eats <i> PLATFORM W/ TACTILE EDGE 
> STEEL STAIR <1» BICYCLE STORAGE 
FARE VENDING <> BIKE RACK 
MACHINES 
> AREA OF RESCUE ASSISTANCE <> TRASH RECEPTACLE 
DUAL ARM LIGHT 
ae SAND STORAGE BINS 
STEEL AND GLASS CHAIN LINK FENCE 
SHELTER WITH BENCH MISSILE BARRIER 


CUSTOMER ASSISTANCE AREA 





































































































VEHICLE GATE— 
FOR HI RAIL 
ACCESS 














KAAAANANAANAQNAIMSAAAAAAAAAAANANANAA 





TPSS seveun! 


SHEET NOTES 


1. PLATFORM LENGTH TO BE 225' WITH A POTENTIAL 
EXTENSION TO 300' 


2. PROVIDE ACOVERED EMERGENCY PEDESTRIAN 
WALKWAY 


3. COMMUNICATION ROOM AND ELECTRONIC FARE 
MANAGEMENT ROOM TO BE LOCATED ADJACENT TO EACH 


OTHER 
BIKE PARKING 
ENCLOSURE 50 SPACES 
OPEN 20 SPACES 


ACCESSIBLE PATH 


LANDSCAPING LEGEND: 





GH EROSION CONTROL/ RESTORATION SEED 
MIX, 6" DEPTH OF TOPSOIL PLANTING 
i) MEDIUM, STABILIZATION FABRIC 









































@/ _... J \ rE sar @! 
D> ke kK 


ee RETAINING WALL 
CONCRETE RAMP 











TRACTION POWER 
SUBSTATION 




































































































W/ STAINLESS || 
STEEL HANDRAILS SS oa 
CONCRETE STAIR W/ 
STAINLESS STEEL 14 
HANDRAILS = <1} x 
PORTION OF NEW 
CONCRETE SIDEWALK 
= ALONG BROADWAY 
77777 —X)d> 
FUTURE T.O.D. (APPROX 12,500 SF) ri 
PA INXAQANAA ow 
or 
x 
we 
STATION ENTRANCE er 
® 
BOSTON AVENUE 
SIGN TYPES 
SUON > 
ENTRANCE SIGN A - FRONT (ENTRY) B - BACK (EXIT) PLATFORM SIGN; SEE SHEET STA-A-8000 
S1-A, S1-B ME TATION NAME SBA, -FRAME 1 
& EXITING INFORMATION SoB -FRAME 2 
S5C -FRAME 3 
LOBBY SIGN S5D -FRAME 4 
STATION NAME er a 
GREEN LINE - TRAIN DESTINATION TRACK SIGN SCALE: 1" = 20'- 0" 
ram TWST GREENE ——_—Neatgonoo0 STATION NAME MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
GREEN LINE - TRAIN DESTINATION 
GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
VARIABLE MESSAGING MBTA CONTRACT NO. E22CNO7 
ELEVATOR SIGN SIGN; SOMERVILLE/MEDFORD, MASSACHUSETTS 
ay 
&| fay | ELEVATOR BALL SQUARE STATION 
EMERGENCY EXIT SIGN SITE PLAN 


DO NOT ENTER 


G LP Green Line Partners \ \ a ) 


a Lane «SI + Judlau » LMH-CMC JV 
a 


oe al 
EE (0) 
OESCRPTION a see: BAS-A-2010 


a 
GLP ee N | 1 6 1 : 
Lane «SI + Judlau « LMH-CMC JV 






















OOM 




























































































































































































—_-:-__—_ 
| Ki EC. | | SIGN TYPES 
ra | wis [st] | ENTRANCE SIGN A - FRONT (ENTRY) B - BACK (EXIT) [ss] | PLATFORM SIGN; SEE SHEET STA-A-8000 
———S eee | STATION NAME _| ps Aa 
& EXITING INFORMATION SOB -FRAME 2 
S5C -FRAME 3 
LOBBY SIGN S6D -FRAME 4 
GREEN LINE - TRAIN DESTINATION TRACK SIGN 
[i wegmuer —omguine —_semigaoo SNe -U = 
J GREEN LINE - TRAIN DESTINATION 
VARIABLE MESSAGING 
ELEVATOR SIGN SIGN; 
ee Se ay 
: — we — &| fig | ELEVATOR 
BLS K / < T LOLLIPOP SIGN 
SOSLIALS EMERGENCY EXIT SIGN 
2 DO NOT ENTER 


oe 
KS 
a8, 
SK 








~~ 
Ss 
SX 
ee 
Mi PPE SF J 











Kx<> 
ae 
«KS 
KS 
SS 





S2 
% 


( , Late PLAN sa | 
SCALE: 3/32” 
COMMUTER TRACK BED 4 


NEW PEDESTRIAN BRIDGE 
















































COMMUTER TRACK 
6’ WIDE CONCRETE ACCESSIBLE STEEL AND MASONRY 
' 75'-0" HEADHOUSE STRUCTURE CHAIN LINK 

EGRESS PATH TO WINTHROP ST. eee FENCE MISSILE 

FUTURE PLATFORM EXPANSION | a > < 6 6 FENCEMSSLE oe 

a S4 ABOVE 
— ¥ ae 
POINT OF SAFETY | \ 








m 
| ) 











TH TTerw] a 
DI Lee 
: : HHT a ce ee ONeners 
SS N= 4 






















































































































































| 
Ss 8 eae Daeg . - 
a y | 
SS FIFO EP SAK KKK KKK KKK KKK RK XY] S a2, 
RO RO OR NOR ROR I HN OR ORR ROHR ORR LR YOR HOY] Cc : —= RAR 
RRR RRR RRR RRR RRR RRR RRR KR RR RRR RK RRR RE RRR F RRKRRE MRR RE KR RR RRR RRR RR KKK KOR RRR KX 
DORK KKK KKK KKK KKK KKK KKK IR PSSM SMHS] ER RRR RRR RRR RRR KR RL 
PRR PERK REE RK ROKK ROR RK KROL RRR RRR KR RRR KRY PRR PRR RRR RRR RK RRR 
OOD OOPS S55 OOOSOGOYY & CONCRETE ENTRY PLAZA OKO ORK KK OPK KOK KOK OOTFK 
. OLDE LE EEE RR RRR EKKO] WREAK 
\ coat Se ie ioe AE LORNA OK — POOSSESEOLOE KE XXK KX XxX) 
Ss _—— = 
ALONG THE LENGTH OF THE BED 3 : EMCEE RIDE DROP OF ~ - 
BED 4 RETAINING WALL RETAINING WALL | BED 1 
OPOSED S 
BED 2 LANDSCAPING BED WITH ne eee BOSTON AVENU 
TREES, SHRUBS, GROUND E LANDSCAPING BED WITH 
COVER AND MULCH TREES, SHRUBS, GROUND 
COVER AND MULCH 
SITE PLAN 
SCALE: 1” = 20’ — 0” 
SHEET NOTES TACTILE BRAILLE > 
KEYNOTES 
— sie 1. PLATFORM LENGTH TO BE 225' WITH A POTENTIAL ENTRANCE PLATFORM AT CAAs ELEVATOR OUT OF SERVICE 
ROLL-UP SECURIT E MAP . 
GRILLE “ , ASSEMBLY ? einen coveeey EMERGENCY PEDESTRIAN STATION ie CUSTOMER “ keel AS ena 
STEEL AND GLASS (4d PRECAST CONCRETE ~ WALKWAY —___ ee eee ibowes SE Gepwreg: os 1 2 40 80 
si GREEN LINE - CALL FOR HELP WITH: 5 "_9n nn 
ELEVATOR PLATFORM W/ TACTILE EDGE 3. COMMUNICATION ROOM AND ELECTRONIC FARE ALL TRAINS — TRAIN BOAO, | 617-222-2828 SCALE: 1" = 20'- 0 
> STEEL STAIR <i» BICYCLE STORAGE sabe EMENT ROOM TO BE LOCATED ADJACENT TO EACH | il a ET Oe one eee ° MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
yA! ie GREEN LINE EXTENSION DESIGN-BUILD PROJEC 
a <i> BIKE RACK BIKEPARKING PORCELAIN PANELS SOM ETA CONTRACT NO. EZ2CNO7 
ENCLOSURE 50 SPACES NOTE: | 
<> AREA OF RESCUE ASSISTANCE <> TRASH RECEPTACLE OPEN 20 SPACES ALL PERMANENT ROOMS, EXITS, STAIRS TO 
INCLUDE TACTILE BRAILLE AS PER Open Position COLLEGE STATION 
DUAL ARM LIGHT ACCESSIBLE PATH RELEVANT LIFE SAFETY, BUILDING AND ADA FLIP SIGN PLACED ONE 
POLE SAND STORAGE BINS CODES/GUIDELINES; SEE SHEET STA-A-8000 PER ELEVATOR DOOR SITE PLAN 








STEEL AND GLASS CHAIN LINK FENCE ; 
SHELTER WITH BENCH MISSILE BARRIER LANDSCAPING LEGEND: V massDO 
EROSION CONTROL/ RESTORATION SEED &o Q jassachusetts Department of Transportation GLP Green Line Partners 


CUSTOMER ASSISTANCE AREA MIX, 6" DEPTH OF TOPSOIL PLANTING 
MEDIUM, STABILIZATION FABRIC ea FLT | ane «st suctiaw - LmH-cmc av 
—— eae 6 
SECA av fowmojae|OATE ||| steer! COS-A-2010 


GLP) Green Line Partners ; | 1 62 po 


Lane «SI + Judlau « LMH-CMC JV 











TREE, SHRUB AND PERENNIAL PLANTING BED, 18" 
OR 36" DEPTH OF TOPSOIL PLANTING MEDIUM, 2" 
DEPTH OF FINE-SHREDDED PINE BARK MULCH 








































































































































































































MMOS 
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